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INHIBITORS OF FATTY ACID AMIDE HYDROLASE 

Specification 

The present invention relates to inhibitors of fatty acid hydrolase. More 
particularly, the invention relates to inhibitors of fatty acid hydrolase employing a 
5 heterocyclic pharmacophore, as disclosed in Appendix A. The invention also relates to 
the use and synthesis of such inhibitors. Preferred uses include the inhibition of fatty 
acid hydrolase, increasing endogenous concentrations of duration of effects of 
anandamide (CB1 agonist) and oleamide, treatment of pain, and aiding sleep. The 
process for inhibiting fatty acid hydrolase comprises the step of contacting the fatty acid 
l o hydrolase with an inhibiting concentration of one of more of the inhibitors of fatty acid 
hydrolase of Appendix A. The A process for increasing endogenous concentrations of 
duration of effects of anandamide (CB1 agonist) and/or oleamide comprises the step of 
administering the fatty acid hydrolase with an effective quantity of one of more of the 
inhibitors of tatty acid hydrolase of Appendix A. The process for treatment of pain 
15 comprises the step of administering the fatty acid hydrolase with an effective quantity of 
one of more of the inhibitors of fatty acid hydrolase of Appendix A. The process for 
aiding sleep comprises the step of administering the fatty acid hydrolase with an 
effective quantity of one of more of the inhibitors of fatty acid hydrolase of Appendix A. 
Further details are provided in Appendix A. Supporting materials are provided in 
20 Appendix B. 

Claims: 

What is claimed is: 

25 1 . Novel inhibitors of fatty acid hydrolase, as described in Appendix A. 

2. A process for synthesizing inhibitors of fatty acid hydrolase, as described in 
Appendix A, in conjunction with Appendix B. 
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3. A process for inhibiting fatty acid hydrolase comprising the step of contacting the 
fatty acid hydrolase with an inhibiting concentration of one or more of the inhibitors of 
fatty acid hydrolase of Claim 1 . 

4. A process for increasing endogenous concentrations of duration of effects of 
anandamide (CB1 agonist) and/or oleamide comprising the step of administering the 
fatty acid hydrolase with an effective quantity of one or more of the inhibitors of fatty 
acid hydrolase of Claim 1 . 



10 5. A process for treatment of pain comprising the step of administering the fatty 
acid hydrolase with an effective quantity of one or more of the inhibitors of fatty acid 
hydrolase of Claim 1. 



6. A process for aiding sleep comprising the step of administering the fatty acid 
hydrolase with an effective quantity of one or more of the inhibitors of fatty acid 
hydrolase of Claim 1. 
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Experimental 

l-(4-Phenyloxazol-2-yI)-l-oxo-9(Z)-octadecene. (162) A solution of 4-phenyloxazole* (94.4 mg, 0.65 
mmol, 1.0 equiv) in anhydrous THF (5.0 mL) at -78 °C was treated dropwise with a solution of BuLi in 
hexanes (2.5 M, 0.29 mL, 0.725 mmol, 1.1 equiv) under N2 and the resulting solution was stirred at -78 °C for 
20 min. A solution of ZnCl2 in THF (0.5 M, 2.60 mL, 1 .30 mmol, 2.0 equiv) was added to the mixture, and 
the mixture was wanned to 0 °C. After stirring at 0 °C for 45 min, Cul (107 mg, 0.56 mmol, 1.0 equiv) was 
added to the mixture. This was then stirred at 0 °C for 10 min, a solution of 9(Z)-octadecen-l-oyl chloride 
(prepared from 385 mg of oleic acid and 0.34 mL of oxalyl chloride, 1.30 mmol, 2.0 equiv) in anhydrous THF 
(3.0 mL) was added dropwise to the mixture, and the mixture was stirred at 0 °C for an additional 1 h. The 
reaction mixture was diluted with a 1:1 mixture of hexanes and ethyl acetate (60 mL) and washed with 15% 
NH4OH (2 x 30 mL), water (30 mL) and saturated aqueous NaCl (30 mL), successively. The organic layer 
was dried over anhydrous Na2S04, filtered, and evaporated. Column chromatography (SiC>2, 2.5 x 12 cm, 
3% Et 2 0-hexanes) afforded 162 (1 1 5 mg, 0.282 mmol, 43%) as a colorless oil: * H NMR (CDCI3, 250 MHz) 
8 8.05 (s, IH), 7.86-7.74 (m, 2H), 7.51-7.32 (m, 3H), 5.44-5.27 (m, 2H), 3.14 (t, 2H, J= 7.5 Hz), 2.12-1.94 
(m, 4H), 1.79 (quint, 2H, J= 7.1 Hz), 1.50-1.18 (m, 20H), 0.87 (t, 3H, / = 6.6 Hz); 1R (film) v max 2924, 
2853, 1703, 1526, 1467, 1379, 1126, 943, 759, 693 cm"*; MALDI-FTMS (NBA— Nal) m/z 432.2886 
(C27H39NO2 + Na + requires 432.2873). 

l-([l,3 5 4]Oxadiazol-2-yl)octadec-9-en-l-one. (140) A suspension of the Dess-Martin periodinane 
(1.2 equiv, 0.025 mmol, 11 mg) in anhydrous CH2CI2 (0.5 mL) was treated with a solution of 
l-([i;3,4]oxadiazol-2-yl)octadec-9-en-l-ol (7 mg, 0.021 mmol) in anhydrous CH2CI2 (0.5 mL) at rt under 
N2. After 6 h the suspension was diluted with Et20 (10 mL), and poured into a solution of Na2S2C>3 (77 
mg) in saturated aqueous NaHC(>} (6.5 mL). The mixture was stirred at rt for 1 h and the layers were 
separated. The ethereal layer was washed with saturated aqueous NaHC03 (1x10 mL) and H2O (1x10 
mL), dried (MgSC>4), filtered and evaporated. Flash chromatography (Si02» 1.5 cm x 15 cm, 2% 
MeOH-CH2Cl2) afforded H[l,3,4]oxadiazol-2-yl)octadec-9-en-l-one (140) (5 mg, 0.016 mmol, 75% 
yield) as a dark yellow oil: ^HNMR (CDCI3, 250 MHz) 5 9.34 (s, 1H), 5.42-5.26 (m, 2H), 3.04 (t,J = 
7.4 Hz, 2H), 2.12-1.87 (m, 4H), 1.82-1.75 (m, 2H), 1.43-1.19 (m, 20H), 0.88 (br t, J= 6.8 Hz, 3H); 1R 
(CDCI3) v max 2940, 2860, 1705, 1612, 1547, 1510, 1423, 1380 cmrl; MALDI-FTMS (DHB) m/z 
335.2689 (C20H34N2O2 + H + requires 335.2698). 

l-(|l^,4]Thiadiazo!-2-yl)octadec-9-en-l-one. (141) A suspension of the Dess-Martin periodinane 
(1.2 equiv, 0.013 mmol, 14 mg) in anhydrous CH2CI2 (0.5 mL) was treated with a solution of 
l-([l,3,4]thiadiazol-2-yI)octadec-9-en-l-ol (4 mg, 0.01 1 mmol) in anhydrous CH2CI2 (0.5 mL) at rt under 



1 



Appendix A TSBI 723. IP 

N 2 . After 10 h the suspension was diluted with Et 2 0 (10 mL), and poured into a solution of Na 2 S 2 03 (40 
mg) in saturated aqueous NaHC0 3 (3.4 mL). The mixture was stirred at rt for 1 h and the layers were 
separated. The ethereal layer was washed with saturated aqueous NaHC0 3 (1x10 mL) and H 2 0 (1 x 10 
mL), dried (MgS0 4 ), filtered and evaporated. Flash chromatography (SiC^, 1.5 cm x 15 cm, 2% 
MeOH-CH 2 Cl 2 ) afforded H[l J,4]miadiazol-2-yl)octadec-9-en-l-one (141) (3 mg, 0.008 mmol, 70% 
yield) as a dark yellow oil: 'HNMR (CDC1 3 , 250 MHz) 8 9.29 (s, 1H), 5.41-5.27 (m, 2H), 3.10 (t, J= 
7.4 Hz, 2H), 2.12-1.88 (m, 4H), 1.84-1.75 (m, 2H), 1.47-1.19 (m, 20H), 0.87 (br t, J= 6.6 Hz, 3H); IR 
(CDCI3) v max 2936, 2855, 1710, 1610, 1562, 1516, 1426, 1372 cnH; MALDI-FTMS (DHB) ' m/z 
351.2464 (C 2 oH34N 2 OS + H + requires 351.2470). 

HS-Phenyloxazol-Z-yO-l-oxo-P^octadecene. (142) This material was prepared from 5-phenyloxazole2 
using the procedure described for 162. Column chromatography (SiC^, 2.5 x 12 cm, 3% Et 2 0-hexanes) 
afforded 142 (1 92 mg, 0.471 mmol, 72%) as a colorless crystalline powder; mp 32.0 °C; lH NMR (CDCI3, 250 
MHz) 8 7.83-7.74 (m, 2H), 7.51 (s, 1H), 7.53-7.40 (m, 3H), 5.44-5.27 (m, 2H), 3.08 (t, 2H, J = 7.5 Hz), 
2.10-1.93 (m,4H), 1.78 (quint, 2H,y= 7.1 Hz), 1 .47—1 .18 (m, 20H), 0.87 (t, 3H, J- 6.6 Hz); IR (film) v m ax ' 
2925, 2853, 1699, 1508, 1480, 1448, 1380, 1279, 1 125, 1068, 1040, 959, 933, 764, 690 cm"!; MALDI-FTMS 
(NBA-Nal) m/z 432.2892 (C^HjqNC^ + Na + requires 432.2873). 

l-Oxo-l-[5-(2-pyridyI)oxazol-2-yll-9(2>K)ctadecene. (143) This material was prepared from 
5-(2-pyridyi)oxazole4 using the procedure described for 162. Column chromatography (Si0 2 , 2.5 x 12 cm, 
1% MeOH-CHCl 3 ) afforded 143 (64.3 mg, 0.157 mmol, 24%) as a pale yellow oil; »H NMR (CDCI3, 250 
MHz) 6 8.67 (br d, 1H, J = 4.8 Hz), 7.88 (s, 1 H), 7.92-7.76 (m, 2H), 7.32 (m, 1 H), 5.42-5.26 (m, 2H), 3.11 (t, 
2H, J= 7.5 Hz), 2.10-1.93 (m, 4H), 1.78 (quint, 2H, J= 7.0 Hz), 1.46-1.18 (m, 20H), 0.87 (t, 3H, J= 6.6 Hz); 
IR(film)v max 2921,2857, 1735, 1701, 1603, 1577, 1503, 1467, 1425, 1380, 1282, 1117, 1045,963, 935, 
784, 620 cm-l; MALDI-FTMS (NBA-Nal) m/z 433.2826 (C^^s^C^ + Na+ requires 433.2825). 

l-Oxo-l-[5-(3-pyridy0oxazol-2-yl]-9(2)-octadecene. (144) A solution of BuLi in hexanes (2.5 M, 0.13 
mL, 0.325 mmol, 1.05 equiv) was added dropwise to a solution of 5-(3-pyridyl)oxazoIe4 (45 mg, 0.308 mmol, 
1.0 equiv) in anhydrous THF (5.0 mL) at -78 °C, and the resulting solution was stirred at -78 °C for 10 min. 
A solution of iV-methoxy-Mmethyloleoyl amide (100 mg, 0308 mmol, 1.0 equiv) in anhydrous THF (2.0 mL) 
was added dropwise to the mixture, and the mixture was warmed to room temperature. After stirring for 1 6 h, 
water (15 mL) was added to the mixture, and the mixture was extracted with ethyl acetate (50 mL). The 
organic layer was washed with saturated aqueous NaCI (20 mL), dried over anhydrous Na 2 S0 4 , filtered, and 
evaporated. Chromatography (Si0 2 , 1.5 x 12 cm, CHCI3) afforded 144 (40.4 mg, 0.098 mmol, 32% yield) as 
a colorless crystalline powder: mp 35.5-36.0 °C; 1h NMR (CDCI3, 250 MHz) 6 9.03 (br s, 1H), 8.66 (br s, 
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lH),8.07(br d, 1H, 7=7.5 Hz), 7.60 (s, 1H), 7.41 (brdd, 1H,J=7.5 and 4.8 Hz), 5.43-5.26 (m, 2H), 3.09 (t, 
2H, J= 7.5 Hz), 2.1 1-1.93 (m, 4H), 1 .77 (quint, 2H, J= 7.0 Hz), 1.47-1. 1 8 (m, 20H), 0.87 (t, 3H, J= 6.6 Hz); 
IR (film) v max 3005, 2924, 2853, 1694, 1583, 1558, 1505, 1463, 1418, 1252, 1 138, 1021, 959, 936, 872, 702, 
619 cirri; MALDI-FTMS (NBA— Nal) m/z 41 13002 (C26H38N2O2 + H + requires 41 1.3006). 

!-Oxo-l-l5-(4-pyridyl)oxazol-2-yI]-9(-Z)-octadecene. (145) This material was prepared from 
5-(4-pyridyl)oxazole4 using the procedure described for 144. Column chromatography (Si02, 1.5 x 12 cm, 
3% Et20-hexanes) afforded 145 (80.8 mg, 0.197 mmol, 64%) as a colorless solid; mp 48.0-49.0 °C; *H NMR 
(CDCI3, 250 MHz) 5 8.73 (br d, 2H, J= 4.4 Hz), 7.69 (s, 1H), 7.63 (br d, 2H, J= 4.4 Hz), 5.43-5.27 (m, 2H), 
3.09 (t, 2H, J= 7.5 Hz), 2.11-1 .93 (m, 4H), 1.77 (quint, 2H, J= 7.0 Hz), 1.47-1.19 (m, 20H), 0.87 (t, 3H, J= 
6.6 Hz); IR (film) v max 3005, 2923, 2854, 1703, 1608, 1574, 1510, 1480, 1467, 1417, 1382, 1247, 1217, 
1 130, 1042, 963, 937, 823, 758, 695 cm"!; MALDI-FTMS (NBA— Nal) m/z 411.3004 (C26H38N2O2 + H + 
requires 411.3006). 

l-[S-(l-Methylpyrrol-2-yl)oxazol-2-yl]-l-oxo-9(2>^)ctadeccne. (150) This material was prepared from 
5-(l-methylpyrrol-2-yl)oxazole4 using the procedure described for 162. Column chromatography (S1O2, 2.5 
x 12 cm, 10% EtOAc-hexanes) afforded 150 (157 mg, 0.380 mmol, 59%) as a pale red oil; *H NMR (CDCI3, 
250 MHz) 5 7.21 (s, 1H), 6.77 (dd, lH,*/= 2.6 and 1 .6 Hz), 6.68 (dd, 1 H, J = 3.8 and 1.6 Hz), 6.20 (dd, 1H, J 
= 3.8 and 2.6 Hz), 5.44-5.26 (m, 2H), 3.85 (s; 3H), 3.05 (t, 3H,J= 7.5 Hz), 2.12-1.93 (rn, 4H), 1.87-1.68 (m, 
2H), 1.47-1.20 (m, 20H), 0.87 (t, 3H,J= 6.6 Hz); IR (film) v max 3003, 2924, 2853, 1735, 1694, 1599, 1523, 
1495, 1462, 1378, 1308, 1250, 1116, 1092, 1055, 952, 931, 721 cm"!; MALDI-FTMS (NBA— Nal) m/z 
413.3172 (C26H40N2O2 + H+ requires 413.3 163). 

l-Oxo-l-[5-(2-thienyl)oxazol-2-yI]-9(Z)-octadecene. (151) This material was prepared from 
5-(2-thienyl)oxazole4 using the procedure described for 162. Column chromatography (Si02, 2.5 x 12 cm, 
5% Et 2 0-hexanes) afforded 151 (165 mg, 0.397 mmol, 61%) as a pale yellow oil; l H NMR (CDCI3, 250 
MHz) 8 7.50 (br d, 1 H, J= 3.8 Hz), 7.43 (br d, 1H,7 = 5.0 Hz), 7.35 (s, 1H), 7. 12 (dd, lH,/ = 5.0 and 3.8 Hz), 
5.43-5.27 (m, 2H), 3.06 (t, 3H, J- 7.5 Hz), 2.1 1-1.92 (m, 4H), 1.83-1.69 (m, 2H), 1.46-1.17 (m, 20H), 0.87 
(t,3H,y=6.6 Hz); IR(film)v max 3003,2922,2853, 1698, 1593, 1519, 1480, 1463, 1382, 1251, 1118, 1055, 
911, 851, 824, 701 cirri; MALDI-FTMS (NBA— Mai) m/z 416.2617 (C25H37NO2S + H + requires 416.261 8). 

l-[5-(2-Fury0oxazol-2-yl]-l-oxo-9(2)-octadecene. (152) This material was prepared from 
5-(2-furyl)oxazole 4 using the procedure described for 162. Column chromatography (S1O2, 2.5 x 12 cm, 3% 
Et20-hexanes) afforded 152 (177 mg, 0.443 mmol, 68%) as a pale orange oil; l H NMR (CDCI3, 250 MHz) 
5 7.53 (d, IH, /= 1.8 Hz), 7.40 (s, 1H), 6.89 (d, IH,J= 3.3 Hz), 6.54 (dd, 1H, J= 3.3 and 1.8 Hz), 5.42-5.27 
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(m, 2H), 3.07 (t, 3H,y= 7.5 Hz), 2.10-1.93 (m, 4H), 1.86-1.69 (m, 2H), 1.46-1.18 (m, 20H), 0.87 (t, 3H, J= 
6.6 Hz); IR (film) v max 3137, 2998, 2924, 2851, 1737, 1694, 1639, 1537, 1505, 1469, 1446, 1378, 1274, 
1111, 1090, 1015, 972, 937, 890, 821, 755, 721 cnrl; MALDI-FTMS (NBA-Nal) m/z 400.2849 
(C25H37NO3 + k + requires 400.2846). 



1- Oxo-l-[5-{thiazol-2-yI)oxazol-2-yI]-9(2>octadecene. (154) 

5-(Thiazol-2-yI)oxazole. Potassium carbonate (690 mg, 5.00 mmol, L0 equiv) was added to a solution of 

2- thiazolecarboxaldehyde (566 mg, 5.00 mmol, 1.0 equiv) and (^toluenesulfonyl)methyl isocyanide (TosMIC) 
(975 mg, 5.00 mmol, 1.0 equiv) in distilled methanol (15 mL) and the mixture was stirred at reflux for 3 h. 
After cooling to room temperature, the mixture was concentrated under reduced pressure. The residue was 
diluted with chloroform (70 mL) and washed with water (20 mL). The organic layer was dried over 
anhydrous Na2SC>4, filtered, and evaporated. Chromatography (S1O2, 15 g, hexanes:ether = 5:1) afforded 
5-(thiazol-2-yl)oxazo!e (626 mg, 4.1 1 mmol, 82%) as a pale yellow crystalline powder: ] H NMR (CDCI3, 250 
MHz) 5 7.96 (s, 1H), 7.90 (d, 1H, 7= 3.3 Hz), 7.67 (s, 1H), 7.42 (d, 1H, J= 3.3 Hz). 

l-Oxo-l-[5KthiazoI-2-yI)oxazol-2-yl]-9(Z)-octadecene. This material was prepared from 

5-(thiazol-2-yI)oxazole using the procedure described for 162. Column chromatography (S1O2, 2.5 x 12 cm, 
10% Et20-hexanes) afforded 154 (97.2 mg, 0.233 mmol, 36%) a pale yellow crystalline powder; mp 
32.0-32.5 °C; 1 H NMR (CDCI3, 250 MHz) 8 7.96 (d, 1H, ,7=3.3 Hz), 7.81 (s, 1H),7.52 (br.d, 1H,J=3.3 Hz), 
5.44-5.26 (m, 2H), 3.10 (t, 3H, J= 7.5 Hz), 2.10-1.94 (m, 4H), 1.86-1.71 (m, 2H), 1.47-1.20 (rn, 20H), 0.87 
(t,3H,J= 6.6 Hz); IR (film) v max 3003, 2924, 2853, 1703, 1510, 1477, 1379, 1260, 1147, 1118, 1050, 921, 
875, 722, 672 cnrl; MALDI-FTMS (NBA— Nal) m/z 417.2572 (C24H3 6 N 2 0 2 S + H + requires 417.2570). 

l-Oxo-l-[5-(l-mcthylimidazol-2-yI)oxazol-2-yl]-9(Z>octadecene. (155) 

5-(l-Methylimidazol-2-yi)oxazole. This material was prepared in 79% yield from 

l-metiiylimidazol-2-carboxaldehyde using the procedure described for 5-(thiazol-2-yl)oxazoIe. Column 
chromatography (SiC>2, 2.5 x 12 cm, 1% MeOH-CHCl 3 ) afforded 5< 1 -methyl imidazol-2-yl)oxazole (586 mg, 
3.93 mmol, 79%) a yellow crystalline powder, ^H NMR (CDCI3, 250 MHz) 5 7.96 (s, 1H), 7.48 (s, 1H), 7.14 
(d, IH, J= 1.1 Hz), 6.97 (d, 1H, ./= 1.1 Hz), 3.86 (s, 3H). 

l-Oxo-l-15-(l-methylimidazol-2-yl)oxazol-2-y!l-9(Z)-octadecene. (155) This material was prepared from 
5K1-methyIimidazol-2-yl)oxazoIe using the procedure described for 162. Column chromatography (SiC>2, 1.5 
x 12 cm, 50% Et20-hexanes) afforded 155 (44.6 mg, 0.108 mmol, 17%) a pale orange crystalline powder; mp. 
46.0-47.0 °C; *H NMR(CDC1 3 , 250 MHz)5 7.71 (s, IH), 7.17 (d, 1H, J= 1.1 Hz), 7.01 (d, 1H,J= 1.1 Hz), 
5.43-5.26 (m, 2H), 3.98 (s, 3H), 3.09 (t, 3H, J = 7.5 Hz), 2.1 2-1 .94 (m, 4H), 1 .85-1 .70 (m, 2H), 1 .47-1 .2 1 (m, 
20H), 0.87 (t, 3H, J- 6.6 Hz); IR (film) v max 3005, 2924, 2854, 1694, 1604, 1494, 1467, 1379, 1286, 1234, 
1148, 1047, 963, 911, 849, 760, 715 cnrl; MALDI-FTMS (NBA— Nal) m/z 414.3123 (C25H39N3O2 + H + 
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requires 414.31 15). 

l-I5-(3-Thienyl)oxa2oI-2-yIl-l-ox<H9(2)-octadecene. (158) 

5-(S-ThienyI)oxazole. This material was prepared from thiophene-3-carboxaldehyde using the procedure 
described for 5-(thiazol-2-yl)oxazole (vide supra). Column chromatography (SiO^ 2.5 x 12 cm, 10% 
EtOAc-hexanes) afforded 5-(3-thienyI)oxazole (519 mg, 3.43 mmol, 34%) a yellow oil; *H NMR (CDCI3, 
250 MHz) 8 7.97 (s, 1H), 7.66 (dd, IH, J= 2.9 and 1.1 Hz), 7. 50 (dd, 1H, J = 4.9 and 2.9 Hz), 7.32 (s, 1H), 
7.10 (d, lH,y=4.9 and 1.1 Hz). 

l-Oxo-l-[5-(3-thienyl)oxazoK2-yl]-9(^octadecene. (158) This material was prepared from 
5-(3-thienyJ)oxazole using the procedure described for 162. Column chromatography (S1O2, 1.5 x 12 cm, 5% 
EtOAc-hexanes) afforded 158 (102mg, 0.244 mmol, 38%) a pale yellow oil; ^H NMR (CDCI3, 250 MH z) 
57.77 (dd, 1^^=2.6 and 1.5 Hz), 7.43 (dd, lH,y=5.0 and 2.6 Hz), 7.39 (dd, lH,*/=5.0 and 1.5 Hz), 7.35 
(s, 1H), 5.44-5.27 (m, 2H), 3.07 (t, 3H,y = 7.5 Hz), 2.10-1.93 (m, 4H), 1.84-1.69 (m, 2H), 1.47-1.19 (m, 
20H), 0.87 (t, 3H, J= 6.6 Hz); 1R (film) v max 3109, 3005, 2920, 2852, 1694, 1601, 1520, 1479, 1403, 1377, 
1318, 1120, 1041, 976, 909, 857, 786, 733, 693, 610 carl; MALDI— FTMS (NBA— Nal) m/z 416.2632 
(C25H37NO2S + H + requires 416.2618). 




H5^3-Furyl)oxazol-2-yl]-l-oxo-9(£)-octadecene. (159) 

5-(3-Furyl)oxazoIe. This material was prepared from 3-furaldehyde using the procedure described for 
5-(thiazol-2-yl)oxazoIe. Column chromatography (S1O2, 2.5 x 12 cm, 10% Et20-hexanes) afforded 
5-(3-furyl)oxazoIe(212mg, 1.57 mmol, 16%)aye!!ow oil; *H NMR (CDCI3, 250 MHz)87.85 (s, 1H), 7.48 
(s, 1H), 7.44 (d, IH, J= 1.8 Hz), 7.12 (s, 1H), 6.62 (d, 1H, /= 1.8 Hz). 

l-[S<3-Furyl)oxazol-2-yI]-l-oxo-9(Z>octadecene. (159) This material was prepared from 
5-(3-furyI)oxazole using the procedure described for 162. Column chromatography (Si02, 1-5 x 12 cm, 5% 
Et 2 0-hexanes) afforded 159 (54.8 mg, 0.137 mmol, 21%) a pale yellow oil; ] H NMR (CDCI3, 250 MHz) 
5 7.92 (s, IH), 7.51 (d, IH, 7= 1.8 Hz), 7.27 (s, IH), 6.69 (d, IH, J= 1 .8 Hz), 5.44-5.26 (m, 2H), 3.06 (t, 3H, J 
- 7.5 Hz), 2.12-1.93 (m, 4H), 1.84-1.68 (m, 2H), 1.47-1.19 (m, 20H), 0.87 (t, 3H,7= 6.6 Hz); IR (film) 
Vmax 3128, 3004, 2924, 2854, 1694, 1645, 1515, 1471, 1455, 1403, 1294, 1166, 1 124, 1071, 1018, 910, 895, 
874, 792, 735 cnr*; MALDI— FTMS (NBA— Nal) m/z 400.2848 (C25H37NO3 + H + requires 400.2846). 

l-(4.(Pyridin-2-yl)oxazol-2-yI)octadec-9-en-l-onc (163) A solution of 2-<oxazol-4-yl)pyridine (4 
mg, 0.027 mmol) in anhydrous THF (1 mL) cooled to-75 °C under N2 was treated with «-BuLi (2.5 M in 
hexanes, 1.1 equiv, 0.030 mmol, 12 nL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 0.054 
mmol, 22 jxL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.027 mmol, 5 mg) was 
added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with oleic acid (2 



Appendix A TSRI 723. IP 



equiv, 0.054 mmol, 15 mg) in anhydrous CH2CI2 (0.5 mL), and to this solution cooled to 0 °C under N2 
was added oxaiyl chloride (5 equiv, 0.27 mmol, 34 mg, 24 jiL). After stirring at it for 2 h, the solution was 
concentrated under reduced pressure and dissolved in anhydrous THF (0.5 mL). The solution of oleoyl 
chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 
mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and saturated aqueous NaCl 
(1x10 mL). The organic layer was dried (Na2S04), filtered, and concentrated under reduced pressure. 
Flash chromatography (SiC>2, 1-5 cm x 17-5 cm, 2% MeOH-CH2Cl2) afforded 
1 -(A -(pyridin-2-yI)oxazo1-2-yI)octadec-9-en- 1 -one (163) (5 mg, 0.011 mmol, 42% yield) as a brown 
residue: *H NMR (CDCI3, 250 MHz) 5 8.66 (br d, J = 4.8 Hz, 1H), 7.90-7.68 (m, 4H), 5.40-5.25 (m, 
2H), 3.10 (t, y= 7.4 Hz, 2H), 2.10-1.93 (m, 4H), 1.80-1.72 (m, 2H), 1.47-1.17 (m, 20H), 0.86 (br t, J = 
6.6 Hz, 3H); IR (CDCI3) v max 2925, 2860, 1705, 1605, 1570, 1501, 1425, 1385 cnH; MALDI-FTMS 
(DHB) m/z 41 1.3003 (C26H38N2O2 + H 4 * requires 41 1.3006). 



l-(4.(Pyridin-3-yl)oxazol-2-yl)octadec-9-en-l-one. (164) A solution of 3-(oxazol-4-yl)pyridine (6 
mg, 0.041 mmol) in anhydrous THF (1 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in 
hexanes, 1.1 equiv, 0.045 mmol, 18 pL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 0.082 
mmol, 33 pL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.041 mmol, 8 mg) was 
added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with oleic acid (2 
equiv, 0.082 mmol, 23 mg) in anhydrous CH2CI2 (0.5 mL), and to this solution cooled to 0 °C under N2 
was added oxaiyl chloride (5 equiv, 0.41 mmol, 52 mg, 37 pL). After stirring at rt for 2 h, the solution was 
concentrated under reduced pressure and dissolved in anhydrous THF (0.5 mL). The solution of oleoyl 
chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 
mL), and washed with 15% aqueous NH4OH (1x10 mL), H2O (1 x 10 mL), and saturated aqueous NaCl 
(1x10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under reduced pressure. 
Flash chromatography (Si02, 1-5 cm x 17.5 cm, 2% MeOH-CH2Cl2) afforded 
1-(4-(pyridin-3-yl)oxazol-2-yl)octadec-9-en-l-one (164) (4 mg, 0.009 mmol, 23% yield) as a brown 
residue: 1 H NMR (CDCI3, 250 MHz) 5 8.99 (br s, 1 H), 8.65 (br d, J= 4.7 Hz, 1 H), 8.04 (br d, J= 7.5 Hz, 
1H), 7.86-7.54 (m, 2H), 5.41-5.26 (m, 2H), 3.10 (t,7= 7.4 Hz, 2H), 2.10-1.93 (m, 4H), 1.83-1.70 (m, 
2H), 1.45-1.20 (m, 20H), 0.86 (br t, J = 6.6 Hz, 3H); IR (CDCI3) v max 2926, 2871, 1700, 1601, 1564, 
1 5 10, 1421, 1382 cnH; MALDI-FTMS (DHB) m/z 41 1 .3012 (C26H3 8^202 + H+ requires 41 1 .3006). 

l-(4-(Pyridin-4-yl)oxazol-2-yI)octadec.9-en-l-one. (165) A solution of 4-(oxazol-4-yl)pyridine (3 
mg, 0.021 mmol) in anhydrous THF (1 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in 
hexanes, LI equiv, 0.023 mmol, 9 pL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 0.042 
mmol, 17 pL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.021 mmol, 4 mg) was 



6 



0*4-3. 7P*f7^ .%-0pS3O«? 
Appendix A TSRI 723. IP 

added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with oleic acid (2 
equiv, 0.042 mmol, 12 mg) in anhydrous CH2CI2 (0.5 mL), and to this solution cooled to 0 °C under N2 
was added oxalyl chloride (5 equiv, 0.21 mmol, 27 mg, 19 ^L). After stirring at rt for 2 h, the solution was 
concentrated under reduced pressure and dissolved in anhydrous THF (0.5 mL). The solution of oleoyl 
chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 
mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1x10 mL), an<T saturated aqueous NaCl 
(1 x 10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under reduced pressure. 
Flash chromatography (SiC>2, 1.5 cm x 17.5 cm, 2% MeOH-CH2Cl2) afforded 
l-(4-(pyridin-4-y!)oxazol-2-yl)octadec-9-en-l-one (165) (2 mg, 0.005 mmol, 24% yield) as a brown 
residue: ^HNMR (CDCI3, 250 MHz) 5 8.75 (m, 2H), 7.70-7.61 (m, 3H), 5.42-5.27 (m, 2H), 3.09 (t,J = 
7.4 Hz, 2H), 2.12-1.89 (m, 4H), 1.82-1.75 (m, 2H), 1.48-1.21 (m, 20H), 0.87 (brt,y = 6.8 Hz, 3H); 1R 
(CDCI3) v max 2926, 2873, 1702, 1612, 1559, 1512, 1425, 1380 cnH; MALDI-FTMS (DHB) m/z 
41 1.2997 (C26H38N2O2 + H + requires 4113006). 

l-(5-(Pyridin-2-yl)oxazol-2-yl)octadecan-l-one. (182) A solution of 2-(oxazol-5-yl)pyridine (1 13 mg, 
0.77 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with rz-BuLi (2.5 M in 
hexanes, 1.1 equiv, 0.85 mmol, 0.34 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.54 
mmol, 3.1 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.77 mmol, 147 mg) 
was added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with stearic acid 
(2 equiv, 1.54 mmol, 440 mg) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled to 0 °C under 
N2 was added oxalyl chloride (5 equiv, 7.7 mmol, 0.98 g, 0.68 mL). After stirring at rt for 2 h, the 
solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The solution 
of stearoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with 
EtOAc (10 mL), and washed with 15% aqueous NH4OH (1x10 mL), H2O (I x 10 mL), and saturated 
aqueous NaCl (1x10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under 
reduced pressure. Flash chromatography (Si02, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 

l-(5-(pyridin-2-yl)oxazol-2-yl)octadecan-l-one (182) (97 mg, 0.24 mmol, 31% yield) as a white powder: 
mp 86-87 °C; lH NMR (CDCI3, 250 MHz) 8 8.66 (br d, J = 5.4 Hz, 1H), 7.89-7.76 (m, 3H), 7.34-7.27 
(m, lH),3.lO(t,J=7.7Hz,2H), 1 .82-1 .74 (m, 2H), 1.44-1.19 (m, 28H), 0.87 (br t,J= 6.6 Hz,3H); ™C 
NMR (CDCI3, 62.5 MHz) 5 188.6, 157.4, 153.2, 150.1 (2C), 137.1, 126.8, 124.1, 120.3, 39.2, 31.9, 29.7 
(5C), 29.6 (2C), 29.6, 29.4, 29.3 (2C), 29.2, 24.0, 22.7, 14.1; 1R (KBr) v max 2942, 2871, 1701, 1601, 

1429, 1376 cm-l; MALDI-FTMS (DHB) w/z413.3170 (C26H40N2O2 + H + requires 713.3162). 

l-(5-(Pyridin-2-yl)oxazoI-2-yl)hexadecan-l-one. (183) A solution of 2-(oxazol-5-yl)pyridine (95 mg, 
0.65 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in 
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hexanes, 1.1 equiv, 0.72 mmol, 0.29 mL), and stirred for 20 min. Z11CI2 M in THF, 2.0 equiv, 1.30 
mmol, 2.6 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.65 mmol, 124 mg) 
was added, and the solution was stirred for 10 min at 0 °C. Palmitoyl chloride (2 equiv, 1 .3 mmol, 357 mg, 
0.39 mL) was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 
mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1x10 mL), and saturated aqueous NaCI 
(1x10 mL). The organic layer was dried (Na2S04), filtered, and concentrated under reduced pressure. 
Flash chromatography (S1O2, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
H5^pyridin-2-yl)oxazol-2-yl)hexadecan-l-one (183) (103 mg, 0.27 mmol, 42% yield) as an off-white 
powder: mp 78-80 °C; NMR (CDCI3, 250 MHz) 5 8.66 (br d, J= 5.1 Hz, 1H), 7.8&-7.76 (m, 3H), 
7.34-7.27 (m, 1H), 3.10 (t,J = 7.3 Hz, 2H), 1.83-1.70 (m, 2H), 1.24 (br s, 24H), 0.87 (br t, J= 6.9 Hz, 
3H); 1 3 C NMR (CDCI3, 62.5 MHz)8 188.6, 157.4, 153.2, 150.1, 146.3, 137.0, 126.8, 124.1, 120.4,39.2, 
31.9, 29.6 (2C), 29.6 (2C), 29.4 (2C), 29.3 (3C), 29.2 24.0, 22.7, 14.1; IR (KBr) u max 2935, 2847, 1699, 
1605, 1425, 1381 cm - *; MALDI-FTMS (DHB) m/z 385.2841 (C24H36N2O2 + H+ requires 385.2849). 

l-(5-(Pyridin-2-yl)oxazoI-2-yl)tetradecan-l-one. (184) A solution of 2-(oxazol-5-yl)pyridine (97 mg, 
0.66 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with n-BuLi (2.5 M in 
hexanes, 1.1 equiv, 0.73 mmol, 0.29 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.32 
mmol, 2.7 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.66 mmol, 126 mg) 
was added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with myristic 
acid (2 equiv, 1 .32 mmol, 303 mg) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled to 0 °C 
under N2 was added oxalyl chloride (5 equiv, 6.6 mmol, 0.84 g, 0.58 mL). After stirring at rt for 2 h, the 
solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The solution 
of myristoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with 
EtOAc (10 mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and saturated 
aqueous NaCI (1 x 10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under 
reduced pressure. Flash chromatography (SiC>2, 25 cm x I 7 - 5 cm > 20 % EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)tetradecan-l-one (184) (102 mg, 0.29 mmol, 44% yield) as a white 
powder: mp 79-80 °C; 'H NMR (CDCI3, 250 MHz) 5 8.65 (br d, 7= 4.8 Hz, 1H), 7.89-7.75 (m, 3H), 
7.34-7.25 (m, 1H), 3.10 (t, J= 7.3 Hz, 2H), 1.80-1.70 (m, 2H), 1.43-1.18 (m, 20H), 0.86 (br t,J= 6.6 Hz, 
3H); 13c NMR (CDCI3, 62.5 MHz) 8 188.6, 157.4, 153.2, 150.1 (2C), 146.4, 137.1, 126.8, 124.1, 120.3, 
39. 1 , 3 1 .9, 29.6 (2C), 29.6, 29.4, 29.3 (2C), 29.2, 24.0, 22.7, 1 4. 1 ; IR (KBr) v max 2960, 2878, 1 705, 1 598, 
1426, 1387 cm-l; MALDI-FTMS (DHB) m/z 357.2536 (C22H32N2O2 + H + requires 357.2536). 

l-(5-(Pyridin-2-yl)oxazoI-2-yl)dodecan-l-one, (185) A solution of 2-(oxazol-5-y1)pyridine (102 mg, 
0.70 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with n-BuLi (2.5 M in 
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hexanes, 1.1 equiv, 0.77 mmol, 0.31 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.40 
mmol, 2.8 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1 .0 equiv, 0.70 mmol, 133 rag) 
was added, and the solution was stirred for 10 min at 0 °C. Lauroyl chloride (2 equiv, 1.4 mmol, 306 mg, 
0.32 mL) was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 
mL), and washed with 15% aqueous NH4OH (1x10 mL), H2O (1x10 mL), and saturated aqueous NaCl 
(1 x 10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under reduced pressure. 
Flash chromatography (SiC>2, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
]-(5-(pyridin-2-yl)oxazol-2-yl)dodecan-l-one (185) (122 mg, 0.37 mmol, 53% yield) as an off-white 
powder mp 73-74 °C; *H NMR (CDCI3, 250 MHz) 8 8.65 (br d, J= 4.0 Hz, 1H), 7.89-7.75 (m, 3H), 
7.34-7.25 (m, 1H), 3.09 (t, J= 7.7 Hz, 2H), 1.83-1.69 (m, 2H), 1.41-1.19 (m, 16H), 0.86 (br t,/= 7.0 Hz, 
3H); 13 C NMR(CDCI 3 , 62.5 MHz) 8 188.6, 153.2, 150.1 (2C), 146.3, 137.1, 126.8, 124.1, 120.3, 39.1, 
31.9, 29.6 (2C), 29.4, 29.3, 29.2 (2C), 24.0, 22.7, 14.1; 1R (KBr) v max 2929, 2857, 1704, 1609, 1415, 
1378 cm-1; MALDI-FTMS (DHB) m/z 329.2214 (C20H28N2O2 + H+ requires 329.2223). 

l-(5-(Pyridin-2-yl)oxazol-2-yl)decan-l-one. (187) A solution of 2-(oxazol-5-yl)pyridine (100 mg, 0.68 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.75 mmol, 0.30 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.40 mmol, 2.8 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.68 mmol, 130 mg) was added, 
and the solution was stirred for 10 min at 0 °C. Decanoyl chloride (2 equiv, 1.4 mmol, 270 mg, 0.29 mL) 
was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 mL), and 
washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1x10 mL), and saturated aqueous NaCl (1x10 
mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under reduced pressure. Flash 
chromatography (SiC^, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)decan-l-one (187) (80 mg, 0.27 mmol, 40% yield) as a light brown 
powder: mp 56-57 °C; 1 H NMR (CDCI3, 250 MHz) 8 8.69-8.62 (m, 1H), 7.87-7.75 (m, 3H), 7.33-7.25 
(m, 1 H), 3.08 (t, J= 7.7 Hz, 2H), 1.81-1.69 (m, 2H), 1.41-1.19 (m, 12H), 0.86 (br t,./= 7.0 Hz, 3H); 13c 
NMR(CDCI 3 , 62.5 MHz) 8 188.5, 157.3, 153.1, 150.0, 146.2, 136.9, 127.8, 124.1, 120.3, 39.1,31.8,29.4, 
293, 29.2, 29.1, 24.0, 22.6, 14.0; IR (KBr) v max 2930, 2845, 1697, 1601, 1422, 1380 cm-l; 
MALDI-FTMS (DHB) m/z 300.191 1 (C18H24N2O2 + H+ requires 301.1910). 

l-(5-(Pyridin-2-yl)oxazol-2-yl)nonan-l-one. (188) A solution of 2-(oxazol-5-yl)pyridine (117 mg, 
0.80 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with //-BuLi (2.5 M in 
hexanes, 1.1 equiv, 0.88 mmol, 0.35 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.60 
mmol, 32 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.80 mmol, 152 mg) 
was added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with nonanoic 
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acid (2 equiv, 1.60 mmol, 253 mg, 0.28 mL) in anhydrous CH2CI2 (4.2 ml), and to this solution cooled 
to 0 °C under N2 was added oxalyl chloride (5 equiv, 8.0 mmol, 1.02 g, 0.70 mL). After stirring at rt for 2 
h, the solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The 
solution of nonanoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was 
diluted with EtOAc (10 mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and 
saturated aqueous NaCl (1 x 10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated 
under reduced pressure. Flash chromatography (S1O2, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)nonan-l-one (188) (94 mg, 0.33 mmol, 41% yield) as a light brown 
powder: mp 56-57 °C; >H NMR (CDCI3, 250 MHz) 5 8.61 (br d, J= 4.4 Hz, 1H), 7.84-7.71 (m, 3H), 
7.29-7.22 (m, IH), 3.05 (t,y= 7.3 Hz, 2H), 1.79-1.66 (m, 2H), 1.42-1.16 (m, 10H), 0.88-0.77 (m, 3H); 
13C NMR (CDCI3, 62.5 MHz)5 188.4, 157.3, 153.1, 150.0, 146.2, 137.0, 126.8, 124.0, 120.3, 39.0,31.7, 
29.2, 29.0, 24.0, 23.9, 22.5, 14.0; 1R (KBr) v max 2922, 2856, 1705, 1697, 1600, 1420, 1381 cnH; 
MALD1-FTMS (DHB) m/z 287.1744 (C17H22N2O2 + H+ requires 287.1754). 

l-(5-(Pyridin-2-yl)oxazol-2-yI)octan-l-one. (189) A solution of 2-(oxazol-5^yl)pyridine (111 mg, 0.76 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.84 mmol, 0.33 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.52 mmol, 3.0 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.76 mmol, 145 mg) was added, 
and the solution was stirred for 10 min at 0 °C. A separate flask was charged with octanoic acid (2 equiv, 
1.52 mmol, 219 mg, 0.24 mL) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled to 0 °C under 
N2 was added oxalyl chloride (5 equiv, 7.6 mmol, 0.96 g, 0.66 mL). After stirring at rt for 2 h, the 
solution was concentrated under reduced pressure and dissolved in anhydrous THF (1 .5 mL). The solution 
of octanoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with 
EtOAc (10 mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1x10 mL), and saturated 
aqueous NaCl (1x10 mL). The organic layer was dried (Na2S04), filtered, and concentrated under 
reduced pressure. Flash chromatography (Si02> 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
H5-(pyridin-2~yl)oxazol-2-yl)octan-l-one (189) (107 mg, 0.39 mmol, 52% yield) as a light brown 
powder: mp 56 °C; ] H NMR (CDCI3, 250 MHz) 8 8.63 (br d, J= 4.8 Hz, 1H), 7.85-7.74 (m, 3H), 7.28 
(brt, J=5.l Hz, 1H),3.08 (t, J = 7.3 Hz, 2H), 1.84-1.67 (m, 2H), 1.47-1.17 (m, 8H), 0.85 (brt,y=6.6 
Hz, 3H); 13c NMR (CDCI3, 62.5 MHz) 5 188.5, 157.3, 153.1, 150.0, 146.2, 137.0, 127.8, 124.1, 1203, 
39.1, 31.6, 29.0, 28.9, 24.0, 22.5, 14.0; IR (KBr) v max 2926, 2849, 1694, 1601, 1499, 1470, 1426, 1382 
cm-1; MALD1-FTMS (DHB) m/z 273. 1 595 (C 1 6H20N2O2 + H+ requires 273. 1 597). 

l-(5-(Pyridin-2-yl)oxazoI-2-yl)heptan-l-one. (190) A solution of 2-(oxazol-5-yl)pyridine (112 mg, 
0.77 mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with w-BuLi (2.5 M in 
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hexanes, 1.1 equiv, 0.85 mmo), 0.34 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.58 
mmol, 3.1 mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.77 mmol, 146 mg) 
was added, and the solution was stirred for 10 min at 0 °C. A separate flask was charged with heptanoic 
acid (2 equiv, 1 .55 mmol, 202 mg, 0.22 mL) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled 
to 0 °C under N2 was added oxalyl chloride (5 equiv, 7.8 mmol, 0.99 g, 0.68 mL). After stirring at it for 2 
h, the solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The 
solution of heptanoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was 
diluted with EtOAc (10 mL), and washed with 15% aqueous NH4OH (1x10 mL), H2O (1 x 10 mL), and 
saturated aqueous NaCI (1x10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated 
under reduced pressure. Flash chromatography (Si02, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)heptan-l-one (190) (97 mg, 0.38 mmol, 49% yield) as a light brown 
powder: mp 52 °C; >H NMR (CDCI3, 250 MHz) 6 8.63 (br d, J = 4.8 Hz, 1H), 7.85-7.74 (m, 3H), 

7.31- 7.25 (m, IH), 3.08 (t, J= 7.7 Hz, 2H), 1.78-1.69 (m, 2H), 1.44-1.22 (m, 6H), 0.86 (t, J = 6.6 Hz, 

3H); 13 C NMR(CDCI 3 , 62 5 MHz ) 5 ,885 > I573 > ,53 2 » 150 0 > 1463 > 137 °> 1268 * 124 1 » 1203 > 391 > 
31.4, 28.8, 23.9, 22.4, 14.0; IR (KBr) v max 2933, 2847, 1698, 1604, 1430, 1387 cnH; MALDI-FTMS 

(DHB) m/z 259. 1436 (C15H18N2O2 + H + requires 259.1441). 

l-(5-(Pyridin-2-yl)oxazol-2-yl)hexan-l-one. (191) A solution of 2-(oxazol-5-yl)pyridine (1 16 mg, 0.79 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with n-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.87 mmol, 0.35 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.58 mmol, 3.2 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.79 mmol, 151 mg) was added, 
and the solution was stirred for 10 min at 0 °C. A separate flask was charged with hexanoic acid (2 equiv, 
1.58 mmol, 186 mg, 0.20 mL) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled to 0 °C under 
N2 was added oxalyl chloride (5 equiv, 8.0 mmol, 1.02 g, 0.70 mL). After stirring at rt for 2 h, the 
solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The solution 
of hexanoyl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with 
EtOAc (10 mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and saturated 
aqueous NaCI (1 x 10 mL). The organic layer was dried (Na2S04), filtered, and concentrated under 
reduced pressure. Flash chromatography (Si02, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)hexan-l-one (191) (50 mg, 0.20 mmol, 25% yield) as a light brown 
powder: mp 49-50.5 °C; *H NMR (CDCI3, 250 MHz) 8 8.64 (br d, 7= 3.9 Hz, 1H), 7.85-7.75 (m, 3H), 

7.32- 7.26 (m, 1H), 3.09 (t, J = 7.7 Hz, 2H), 1.82-1.70 (m, 2H), 1.40-1.31 (in, 4H), 0.89 (t, J= 6.95 Hz, 
3H); 13cNMR(CDCl3, 62.5 MHz)6 181.5, 150.3, 146.2, 143.0, 139.3, 130.0, 119.8, 117.0, 113.3,32.0, 
24.2, 16.6, 15.3, 6.8; TR (KBr) v max 2957, 2872, 1700, 1677, 1603, 1426, 1387 cm-!; MALDI-FTMS 
(DHB) m/z 245.1284 (C14H16N2O2 + H+ requires 245.1284). 
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H5-(Pyridin-2-yl)oxazol-2-yl)pentan-l-one. (192) A solution of 2-(oxazol-5-yl)pyridine (1 16 mg, 0.79 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with n-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.87 mmol, 035 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.58 mmol, 3.2 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1 .0 equiv, 0.79 mmol, 15 1 mg) was added, 
and the solution was stirred for 10 min at 0 °C. A separate flask was charged with valeric acid (2 equiv, 
1.58 mmol, 161 mg, 0.17 mL) in anhydrous CH2CI2 (4.2 mL), and to this solution cooled to 0 °C under 
N2 was added oxalyl chloride (5 equiv, 7.89 mmol, 1.00 g, 0.69 mL). After stirring at it for 2 h, the 
solution was concentrated under reduced pressure and dissolved in anhydrous THF (1.5 mL). The solution 
of valeryl chloride was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with 
EtOAc (10 mL), and washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and saturated 
aqueous NaCl (1 x 10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under 
reduced pressure. Flash chromatography (Si02, 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
M5-(pyridin-2-yl)oxazol-2-yl)pentan-l-one (192) (43 mg, 0.19 mmol, 24% yield) as a light brown 
powder: mp 36-37 °C; lH NMR (CDCI3, 250 MHz) 8 8.68-8.66 (m, 1H), 7.89-7.81 (m, 3H), 7.34-7.29 
(m, 1H), 3.12 (t, J = 7.7 Hz, 2H), 1.83-1.71 (m, 2H), 1.48-1.39 (m, 2H), 0.96 (t, J= 7.3 Hz, 3H); ™C 
NMR (CDCI3, 62.5 MHz) 8 188.5, 162.1, 157.6, 150.0, 137.1, 127.9, 126.8, 124.1, 120.3, 38.9, 26.0, 22.2, 
13.8; IR (KBr) v max 2954, 2926, 2862, 1700, 1690, 1602, 1472, 1427, 1381, cm-l; MALDI-FTMS 
(DHB) m/z 253.0950 (C |3H]4N 2 02 + Na+ requires 253.0947). 

l-[5-(Pyridin-2-yl)oxazol-2-yllbutan-l-one. (193) A solution of 2-(oxazol-5-yl)pyridine (98 mg, 0.67 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N 2 was treated withn-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.74 mmol, 0.3 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.34 mmol, 2.7 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.67 mmol, 128 mg) was added, 
and the solution was stirred for 10 min at 0 °C. Butyryl chloride (2.0 equiv, 1.34 mmol, 143 mg, 0.14 mL) 
was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 mL), and 
washed with 15% aqueous NH4OH (1 x 10 mL), H2O (1 x 10 mL), and saturated aqueous NaCl (1 x 10 
mL). The organic layer was dried (Na2S04), filtered, and concentrated under reduced pressure. Flash 
chromatography (Si0 2 , 2.5 cm x 17.5 cm, 20% EtOAc-hexanes) afforded 
l-(5-(pyridin-2-yl)oxazol-2-yl)butan-l-one (193) (68 mg, 0.31 mmol, 46% yield) as a light brown 
powder: mp 54-55 °C; 1HNMR(CDC1 3 , 250 MHz) 8 8.65-8.62 (m, 1H), 7.85-7.78 (m, 3H), 7.31-7.26 
(m, 1H), 3.07 (t, J= 7.3 Hz, 2H), 1.87-1.72 (m, 2H), 1.00 (t, J = 7.7 Hz, 3H); 13c NMR (CDCI3, 62.5 
MHz) 8 188.4, 162.0, 157.3, 150.1, 146.3, 136.9, 126.8, 124.1, 120.3, 40.9, 17.5, 13.5; IR (KBr) v ltiax 
2963, 2933, 2872, 1675, 1469, 1426, 1387, 1227 cm-l; MALDI-FTMS (DHB) m/z 217.0968 
(C12H12N2O2 + H+ requires 217.0971). 
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l-[5-(Ityridin-2-yl)oxazol-2-yl]propan-l-one. (194) A solution of 2-(oxazol-5-yl)pyridine (98 mg, 0.67 
mmol) in anhydrous THF (5 mL) cooled to -75 °C under N2 was treated with n-BuLi (2.5 M in hexanes, 
1.1 equiv, 0.74 mmol, 0.3 mL), and stirred for 20 min. ZnCl2 (0.5 M in THF, 2.0 equiv, 1.34 mmol, 2.7 
mL) was added at -75 °C, and stirred for 45 min at 0 °C. Cul (1.0 equiv, 0.67 mmol, 128 mg) was added, 
and the solution was stirred for 10 min at 0 °C. Propionyl chloride (2.0 equiv, 1.34 mmol, 124 mg, 0.12 
mL) was added and the solution was stirred for 1 h at 0 °C. The reaction was diluted with EtOAc (10 mL), 
and washed with 15% aqueous NH4OH (1x10 mL), H2O (1 x 10 mL), and saturated aqueous NaCI (1 x 
10 mL). The organic layer was dried (Na2SC>4), filtered, and concentrated under reduced pressure. Flash 
chromatography (SiC>2> 2.5 cm x - 17.5 cm, 20% EtOAc-hexanes) afforded 
l-[5-(pyridin-2-yl)oxazol-2-yl]propan-l-one (194) (89 mg, 0.44 mmol, 65% yield) as a light brown 
powder: mp 65-67 °C; 1 H *NMR (CDCI3, 250 MHz) 6 8.65-8.62 (m, 1H), 7.86-7.75 (m, 3H), 7.31-7.26 
(m, 1H), 3.18-3.08 (m, 2H), 1.29-1.21 (m, 3H); 13c NMR (CDCI3, 62.5 MHz) 5 188.8, 16L9, 157.2, 
150.1, 146.3, 136.9, 126.8, 124.0, 120.3, 32.5, 7.8; 1R (KBr) v max 2935, 2862, 1699, 1471, 1426, 1377 
cnH; MALD1-FTMS (DHB) m/z 203.0818 (Ci 1H10N2O2 + H+ requires 203.0815). 

l-Oxo-l-[5-(2-pyridyI)oxazol-2-yI]-2-phenyiethane. (195) This material was prepared from 
5-(2-pyridyl)oxazole and phenylacetic acid using the procedure described for 162. Column chromatography 
(S1O2, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 195 (5.7 mg, 0.022 mmol, 3%) as a yellow oil; l H NMR 
(CDCI3, 250 MHz) 8 8.67 (brd, 1H,J= 4.4 Hz), 7.94 (s, 1H), 7.89-7.77 (m, 2H), 7.42-7.24 (m, 6H), 4.40 (s, 
2H); IR (film) v max 2923, 1700, 1602, 1576, 1506, 1472, 1424, 1368, 1282, 1244, 1152, 1081, 1033, 963, 
937, 785, 736, 699 cnrl; MALD1— FTMS (NBA— Nal) m/z 265.0963 (C16H12N2O2 + H + requires 265.0971). 

l-Oxo-l-[5-(2-pyridyl)oxazol-2-yll-3-phenyIpropane. (196) This material was prepared from 
5-(2-pyridyl)oxazole and hydrocinnamic acid using the procedure described for 162. Column 
chromatography (SiC>2, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 196 (46.9 mg, 0.169 mmol, 26%) a 
yellow crystalline powder; mp 67.0-70.0 °C; lH NMR (CDCI3, 250 MHz) 6 8.65 (br d, 1H, / = 4.8 Hz), 7.86 
(s, 1H), 7.89-7.75 (m, 2H), 7.34-7.14 (m, 6H), 3.45 (t, 2H, J= 7.5 Hz), 3.09 (t, 2H, J= 7.5 Hz); IR (film) 
Vmax 3060, 3027, 2928, 1698, 1603, 1575, 1503, 1469, 1426, 1381, 1283, 1240, 1 151, 1081, 1059, 989, 964, 
937, 785, 742, 700, 620 cm~l; MALDI— FTMS (NBA— Nal) m/z 279.1120 (C17H14N2O2 + H+ requires 
279.1128). 

l-Oxo-l-[5-(2-pyridyl)oxazol-2-yl]-4-phcnylbutane. (197) This material was prepared from 
5-(2-pyridyl)oxazoIe and 4-phenylbutyric acid using the procedure described for 162. Column 
chromatography (Si02» 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 197 (28.3 mg, 0.097 mmol, 15%) a 
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yellow crystalline powder, mp 69.0-72.0 *C; 'H NMR (CDCI3, 250 MHz) 6 8.67 (or d, 1H, J= 4.7 Hz), 7.88 
(s, IH), 7.90-7.77 (m, 2H), 7.35 -7.15 (m, 6H), 3.15 (t, 2H,J= 7.3 Hz), 2.74 (t, 2H,y= 7.5 Hz), 2.12 (quint, 
2H, J=7.5 Hz); IR (film) v max 2931, 1698, 1603, 1575, 1503, 1469, 1425, 1382, 1283, 1238, 1151, 1084, 
1012, 990, 963, 937, 784, 742, 700, 620 cm"!; MALDI-FTMS (NBA— Nal) m/z 293.1287 (CigHi 6 N202 + 
H + requires 293.1284). 



l-Oxo-H5-(2-pyridyl)oxazol-2-ylJ-5-phenylpentane. (198) This material was prepared from 
5-(2-pyridyl)oxazole and 5-phenylpentanoic acid using the procedure described for 162. Column 
chromatography (S1O2, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 198 (39.5 mg, 0.129 mmol, 20%) a 
yellow crystalline powder; mp 49.0-51.0 °C; ! H NMR (CDCI3, 250 MHz) 8 8.67 (br.d, 1H, J= 4.8 Hz), 7.88 
(s, IH), 7.88-7.76 (m, 2H), 735 -7.14 (m, 6H), 3.15 (t, 2H, J= 6.9 Hz), 2.68 (t, 2H, J= 7.3 Hz), 1.93-1.75 
(m, 4H); IR (film) v max 2934, 2859, 1695, 1603, 1575, 1504, 1470, 1426, 1385, 1283, 1238, 1 152, 1024, 990, 
962, 935, 784, 741, 699, 620 cm"!; MALDI-FTMS (NBA— Nal) m/z 307.1440 (Ci9H 18 N 2 02 + H+ requires 
307.1441). 



l-Oxo-l-[5-(2-pyridyl)oxazol-2-yl]-6-phenylhexane. (199) This material was prepared from 
5-(2-pyridyl)oxazole and 6-phenylhexanoic acid using the procedure described for 162. Column 
chromatography (Si02» 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 199 (50.0 mg, 0.1 56 mmol, 24%) a pale 
yellow crystalline powder; mp 43.5-45.5 °C; lH NMR (CDCI3, 250 MHz) 8 8.67 (br.d, IH, J= 4.8 Hz), 7.88 (s, 
IH), 7.87-7.76 (m, 2H), 7.35 -7.13 (m, 6H), 3.1 1 (t, 2H, J= 7.5 Hz), 2.63 (t, 2H, J= 7.7 Hz), 1.82 (quint, 2H, 
J= 7.5 Hz), 1.69 (quint, 2H,^= 7.5 Hz), 1.52-1.38 (m, 2H); IR (film) v max 2933, 2857, 1698, 1602, 1576, 
1503, 1469, 1425, 1383, 1283, 1152, 1030, 990, 963, 935, 785, 742, 700, 620 cm"l; MALDI-FTMS 
(NBA— Nal) m/z 321.1607 (C20H20N2O2 + H+ requires 321.1597). 

l-Oxo-l-[5-(2-pyridyl)oxazol-2-yl]-7-phenylhcptane. (200) This material was prepared from 
5-(2-pyridyl)oxazole and 7-phenylheptanoic acid using the procedure described for 162. Column 
chromatography (S1O2, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 200 (70.9 mg, 0.212 mmol, 33%) a pale 
yellow crystalline powder; mp 45.0-48.0 "C; IH NMR (CDCI3, 250 MHz) 8 8.66 (br d, IH, J = 4.8 Hz), 7.88 
(s, IH), 7.91-7.76 (m, 2H), 7.34 -7.13 (m, 6H), 3.10 (t, 2H, J= 7.3 Hz), 2.60 (t, 2H, J = 7.7 Hz), 1.78 (quint, 
2H, J= 7.1 Hz), 1.64 (quint, 2H, J = 7.1 Hz), 1.51-1.34 (m, 4H); IR (film) v max 3060, 3025, 2929, 2855, 
1694, 1603, 1575, 1505, 1470, 1455, 1426, 1382, 1283, 1151, 1031, 990, 963, 936, 784, 741, 699, 620 cm"l; 
MALDI-FTMS (NBA— Nal) m/z 335.1756 (C21 H22N2O2 + H + requires 335.1754). 



l-Oxo-l-[5-(2-pyridyl)oxazol-2-ylJ-8-phenyIoctane. (201) This material was prepared from 
5-(2-pyridyl)oxazole and 8-phenyIoctanoic acid using the procedure described for 162. Column 
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chromatography (SiC>2, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 201 (62.6 mg, 0.180 mmol, 28%) a pale 
yellow crystalline powder; mp 72.0-73.0 °C; 'H NMR (CDC1 3 , 250 MHz) 5 8.66 (br d, 1H, J= 4.8 Hz), 7.88 
(s, 1H), 7.90-7.75 (m, 2H), 7.35 -7.13 (m, 6H), 3.10 (t, 2H, J= 73 Hz), 2.60 (t, 2H, J= 7.7 Hz), 1 .77 (quint, 
2H, J= 7.1 Hz), 1.61 (quint, 2H,J= 7.0 Hz), 1.47 -1.31 (m, 6H); 1R (film) v max 2921, 2854, 1698, 1603, 
1574, 1557, 1495, 1464, 1455, 1423, 1398, 1285, 1147, 1075, 1014, 978, 962, 927, 783 cm"!; MALDI-FTMS 
(NBA— Nal) m/z 349.1905 (C22H24N2O2 + H+ requires 349.1910). 

l-Oxo-l-[5-(2-pyridyI)oxazol-2-yl]-9-phenyInonane. (202) This material was prepared from 
5-(2-pyridyl)oxazole and 9-phenylnonanoic acid s using the procedure described for 162. Column 
chromatography (Si02, 1.5 x 12 cm, 20% EtOAc-hexanes) afforded 202 (88.9 mg, 0.245 mmol, 35%) a pale 
yellow crystalline powder; mp 39.0-41 .0 °C; >H NMR (CDCI3, 250 MHz) 5 8.67 (br d, 1H, J = 4.6 Hz), 7.88 
(s, 1H), 7.90-7.76 (m, 2H), 7.37 -7.13 (m, 6H), 3.10 (t, 2H, J= 7.5 Hz), 2.60 (t, 2H, J = 7.7 Hz), 1.77 (quint, 
2H, J= 7.2 Hz), 1.61 (quint, 2H, J= 7.1 Hz), 1.46-1.28 (m, 8H); IR (film) v ma x 2927, 2854, 1698, 1603, 
1576, 1498, 1468, 1425, 1381, 1282, 1151, 1 100, 990, 962, 784, 741, 699 cm"!; MALD1-FTMS (NBA— Nal) 
m/z 363.2058 (C23H26N2O2 + H + requires 363.2067). 

l-Oxo-l-l5-(2-pyridyl)oxazol-2-yl]-9-dccene. (203) This material was prepared from 5-(2-pyridyI)oxazole 
and 9-decenoic acid using the procedure described for 162. Column chromatography (SiC«2, 1.5 x 12 cm, 
20% EtOAc-hexanes) afforded 203 (64.5 mg, 0.216 mmol, 33%) a pale yellow crystalline powder; mp 
55.0-57.0°C; 'H NMR(CDC1 3> 250 MHz) 8 8.67 (br.d, lH,/= 4.6 Hz), 7.89 (s, 1H), 7.93-7.77 (m, 2H), 7.32 
(m, 1H), 5.81 (m, 1H), 4.99 (dd, 1H,J= 17.2 and 1.8 Hz), 4.93 (dd, IH, J= 10.2 and 1.0 Hz), 3.11 (t, 2H,y = 
7.3 Hz), 2.12-1.98 (m, 2H), 1.78 (quint, 2H, J = 7.1 Hz), 1.50-1.27 (m, 8H); IR (film) v max 3098, 2926, 
2846, 1698, 1603, 1558, 1499, 1472, 1429, 1387, 1283, 1233, 1125, 1079, 995, 962, 936, 784, 741, 696 cm"!; 
MALDI— FTMS (NBA— Nal) m/z 299.1748 (C 18 H 2 2N 2 02 + H + requires 299.1754). 

l-Oxo-l-[5-(2-pyridyl)oxazoI-2-yl]-9-decyne. (204) This material was prepared from 5-(2-pyridyl)oxazole 
and 9-decynoic acid using the procedure described for 162. Column chromatography (S1O2, 1.5 x 12 cm, 
20% EtOAc-hexanes) afforded 204 (67.9 mg, 0.229 mmol, 47%) a colorless crystalline powder; mp 64.5-65.5 
°C; lH NMR (CDCI3, 250 MHz)8 8.66 (br d, 1H, /= 4.8 Hz), 7.87 (s, IH), 7.90-7.76 (m, 2H), 7.31 (m, 1H), 
3.1 1 (t, 2H,J= 7.3 Hz), 2.17 (dt, 2H, J= 2.6 and 6.9 Hz), 1 .93 (t, lH,y= 2.6 Hz), 1.78 (quint, 2H, J= 6.8 Hz), 
1.59-1.32 (m, 8H); IR (film) v max 3284, 2909, 2852, 1696, 1603, 1558, 1506, 1472, 1429, 1387, 1280, 1 151, 
1098, 1044, 962, 851, 784, 739 cnr«; MALDI— FTMS (NBA-Nal) m/z 297.1589 (C|gH20N2O2 + H + 
requires 297.1597). 

l-Oxo-l-l5-(2-pyridyI)oxazol-2-yl]-9-octadecyne. (205) This material was prepared from 
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5-(2-pyridyl)oxazole and stearolic acid using the procedure described for 162. Column chromatography 
(Si02, 1-5 x 12 cm, 20% EtOAc-hexanes) afforded 205 (75.7 mg, 0.185 mmol, 29%) a colorless crystalline 
powder; m P 41.0°C; lHNMR(CDCl 3 , 250 MHz)88.67 (brd, 1H,J=4.8 Hz), 7.88 (s, 1H), 7.91-7.75 (m, 
2H), 7.32 (dt, 1H, J= 1.5 and 4.8 Hz), 3.10 (t, 2H, J— 7.5 Hz), 2.18-2.07 (m, 4H), 1.78 (quint, 2H,J= 7.1 Hz), 
1.55-1.21 (m, 20H), 0.87 (t,3H, .7=6.2 Hz); 1R (film) v max 2927,2855, 1702, 1603, 1577, 1503, 1469, 1425, 
1379, 1282, 1151, 1118, 1044, 990, 784, 740 cm"l; MALDI— FTMS (NBA-Nal) *z/z 409.2850 (C26H36N2O2 
+ H 4 * requires 409.2849). 




l-(4,5-DiphenyloxazoI-2-yl>l-oxo-9(Z)-octadecene. (212) 

4,5-Diphenyloxazole. A mixture of a-bromo-a-phenylacetophenone (densyl bromide, 5.53 g, 20.10 mmol, 
1.0 equiv), ammonium formate (4.4 g, 69.8 mmol, 3.5 equiv) and formic acid (96%, 21.3 mL) were warmed at 
reflux for 2.5 h. The mixture was cooled to room temperature, added dropwise to ice-cooled water (70 mL), 
and then the solution was made basic with the addition of 30% aqueous NaOH. It was extracted with ether 
(200 mL then 100 mL), and the separated organic layer was dried over anhydrous Na2SC>4, filtered, and 
evaporated. Chromatography (SiO^ 2.5 x 12 cm, 2% EtOAc-hexanes) afforded 4,5-diphenyloxazoIe (752 
mg, 3.40 mmol, 17%) as a pale yellow oil: ] H NMR (CDCI3, 250 MHz) 8 7.96 (s, 1H), 7.72-7.59 (m, 4H), 
7.45-7.33 (m, 6H). 

l-(4,S.Diphcny!oxazol-2-yl)-l-oxo-9(Z)-octadecene. This material was prepared from 4,5-diphenyloxazole 
using the procedure described for 162. Column chromatography (Si(>2, 2.5 x 12 cm, 2% Et20-hexanes) 
afforded 212 (33.3 mg, 0.069 mmol, 1 1%) as a yellow oil; lH NMR (CDCI3, 250 MHz) 8 7.78— 7.62 (m, 4H), 
7.49-7.33 (m, 6H), 5.43-5.27 (m, 2H), 3.14 (t, 2H, J= 7.5 Hz), 2.1 1-1.93 (m, 4H), 1.79 (quint, 2H, J = 7.1 
Hz), 1 .48-1.1 8 (m, 20H), 0.87 (t, 3H, J= 6.6 Hz); 1R (film) v max 2924, 2853, 1738, 1699, 1605, 1520, 1479, 
1445, 1383, 1340, 1198, 1165, 1071, 1042, 969, 917, 764, 693 cffi-1; MALDI— FTMS (NBA— Nal) m/z 
508.3 1 77 (C33H43NO2 + Na+ requires 508.3 1 86). 



l-(4,5-Dimethyloxazol-2-yl)-l-oxo-9(Z)-octadecene. (213) 

4,5-Dimethyloxazole3 A mixture of 3-chIoro-2-butanone (2.50 g, 23.46 mmol, 1.0 equiv), 
tetrabutylammonium bromide (152 mg, 0.47 mmol, 0.02 equiv) and formamide (7.5 mL) were heated at 100 °C 
for 6 h. The product was distilled from the mixture under atmospheric pressure to afford 4,5-dirnethyloxazole 
(bath temp. 150-170 °C, 796 mg, 8.20 mmol, 35%) as a colorless oil: *H NMR (CDCI3, 250 MHz) 8 7.66 (s, 
1H), 2.23 (s, 3H), 2.09 (s, 3H). 

l-(4,5-Dimcthyloxazol-2-yl)-l-oxo-9(2>octadeccne. This material was prepared from 4,5-dimethyloxazoIe 
using the procedure described for 162. Column chromatography (S1O2, 2.5 x 12 cm, 5% Et 2 0-hexanes) 
afforded 213 (106 mg, 0.293 mmol, 45%) as a pale yellow oil; l H NMR (CDCI3, 250 MHz) 8 5.43-5.27 (m, 
2H), 2.99 (t, 2H, J = 7.5 Hz), 2.34 (s, 3H), 2.18 (s, 3H), 2.09-1.93 (m, 4H), 1.72 (quint, 2H,J = 6.7 Hz), 
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1.44-1.18 (m, 20H), 0.87 (t, 3H, J= 6.6 Hz); IR(film) v max 2924, 2853, 1737, 1699, 1620, 1515, 1464, 1404, 
1377, 1307, 1186, 1118, 1048, 952, 723, 635 cnr*; MALDI-FTMS (NBA-Nal) m/z 362.3049 (C23H39NO2 
+ H+ requires 362.3054). 

l-Hydroxy-l-[5-(2-pyridyI)oxazol-2-yI]-9(Z>.octadeceiic. Sodium borohydride (1.8 mg, 0.048 mmol) was 
added to a solution of l-oxo-l-[5-(2-pyridyl)oxazoI-2-yl]-9(Z)-octadecene (143) (13.0 mg, 0.032 mmol) in a 
1:1 mixture of methanol and THF (3.0 mL) at 0 °C. After stirring at 0 °C for 20 min, saturated aqueous NaCl 
was added to the mixture, and the mixture was extracted with ethyl acetate (40 mL). The separated organic 
layer was dried over anhydrous Na2SC>4, filtered, and evaporated. Chromatography (Si02, 1 .5 x 12 cm, 50% 
EtOAc-hexanes) afforded 26 (7.2 mg, 0.017 mmol, 55%) as a colorless solid: mp. 37.5-39.5 °C; *H NMR 
(CDCI3, 250 MHz) 5 8.64 (br.s, 1H), 7.83-7.62 (m, 3H), 7.26 (s, 1H), 5.42-5.26 (m, 2H), 4.89 (br s, 1H), 
2.10-1.90 (m, 7H), 1.58-1.18 (m, 22H), 0.87 (t, 3H, J= 6.6 Hz); IR (film) v max 3318, 3005, 2924, 2853, 
1734, 1684, 1653, 1616, 1539, 1465, 1427, 1117, 1075,950 , 782,741 cm" 1 ; MALDI— FTMS (NBA-Nal) m/z 
413.3164 (C26H40N2O2 + H + requires 413.3162). 

l-[5-(2-Pyridyl)oxazol-2-ylJ-.9(Z>-octadecene. Triphenylphosphine (69.3 mg, 0.264 mmol, 5.0 equiv) and 
carbon tetrabromide (87.6 mg, 0.264 mmol, 5.0 equiv) were added to a solution of 
1 -hydroxy- l-[5-(2-pyridyl)oxazol-2-yI]-9(Z>octadecene (26, 21.8 mg, 0.053 mmol) in dichloromethane (2.0 
mL) at 0 °C.6 After stirring at 0 °C for 30 min, the mixture was diluted with dichloromethane (50 mL) and 
washed with water (25 mL). The separated organic layer was dried over anhydrous Na2SC>4, filtered, and 
evaporated. Chromatography (SiC>2» 1.5 x 12 cm, 20% EtOAc-hexanes) afford 27 (2.1 mg, 0.0053 mmol, 
10%) as a pale yellow oil; *H NMR (CDCI3, 250 MHz) 5 8.63 (br s, 1H), 7.78 (br t, 1H, J = 7.7 Hz), 
7.73-7.58 (m, 2H), 7.26 (s, 1H), 5.42-5.26 (m, 2H), 2.86 (t, 2H, J= 7.5 Hz), 2.08-1.93 (m, 4H), 1.84 (quant, 
2H,y= 6.6 Hz), 1.45-1.15 (m, 22H), 0.87 (t, 3H, J= 6.6 Hz); IR (film) v max 2924, 2853, 1681, 1580, 1548, 
1468, 1426, 1115, 965, 781 cm"*; MALDI— FTMS (NBA-Nal) m/z 397.3209 (C 2 6H 4 oN 2 0 + H+ requires 
397.3213). 



(1) Giardina, G. A. M.; Sarau, H. M.; Farina, C; Medhurst, A. D.; Grugni, M.; Raveglia, L. F.; Schmidt, D. 
B.; Rigolio, R.; Luttmann, M.; Vecchietti, V.; Hay, D. W. P. J Med. Chem. 1997, 40, 1794-1807. 
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Figure 16. a-Keto Oxazole, Thtazole, Oxadiazole, and 
Traadiazola Inhibitors of Fatty Acad Amide Hydrolase (FAAH) 
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Ham, N. K.; Gramer, C. J.; Anderson, B. A. Tetrahedron Lett 1995, 36, 9453. 
1)BuU,THF, -78 °C 
N-v' 2)ZnCI 2 ,0°C o v N^- R 

<t 1 3)cui,o°c y— ( jf 

°"V 4)RCOCI R °^R 1 

1) BuLi, THF. -78 °C 



R O-^pl 



4) RCON(OMe)Me 
Boger. D. L et al. Proc. Natl. Acad. Scl. USA 2000, 97, 5049. 



Van Leusen. A. M.; Hoogenboom, B. E.; Siderius, H. Tetrahedron Lett 1972, 2369. 
Saikachi, H.; Kitagawa, T.; Sasaki, H.; Van Leusen, A M. Chem. Pharm. Bull. 1979, 27, 793. 

2 °v /O 

, N -^ R R 2 -H < ^W S ^ NC K 2 C0 3 .N-~, 

r => r cho + fi — — - <t 1 

X 0-^ d1 R = At TosMIC MeOH 0^ R 1 

R ' reflux 

^ n X r2 R ; =Ar JLx + hco 2 nh 4 ( v R2 

O^rI r =h R reflux \? 

Giardina, G. A.; Sarau. H. M.; Farina, C; Medhurst, A.' D.; Grugni, M.; Raveglia. L. F.; Schmidt D. 
B.; Rigolio, R.; Luttmann, M.; Vecchieti, V.; Hay, D. W. P. J. Med. Chem. 1997, 40, 1794. 
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INHIBITORS OF FATTY ACID AMIDE HYDROLASE 

Specification 

Technical Field : 

The present invention relates to inhibitors of fatty acid hydrolase. More particularly, the 
invention relates to inhibitors of fatty acid hydrolase employing a heterocyclic pharmacophore. 

Government Rights : 

This invention was made, in part, with government support under Grants from NIH, viz., 
Grants No. CA42056 and MH58542. The U.S. government may have certain rights in the 
invention. 



Background : 

Fatty acid amide hydrolase (FAAH), referred to as oleamide hydrolase and anandamide 
amidohydrolase in early studies, is an integral membrane protein that degrades fatty acid primary 
amides and ethanolamides including oleamide and anandamide, as illustrated in Figure 1 (M.P. 

IS Patricelli, et al., (1998) Biochemistry 37, 15177-15187.D.G. Deutsch, et al., (1993) Biochem. 
Pharmacol. 46, 791-796; F. Desarnaud, et al., (1995) J. Biol Chem. 270, 6030-6035; CJ. 
Hillari et al, (1995) Biochim. Biophys. Acta 1257, 249-256; N. Ueda, et al., (1995) J. BioL 
Chem. 270, 23823-23827; R.L. Omeir, et al., (1995) Life ScL 56, 1999-2005; S. Maurelli, et al., 
(1995) FEBS Lett. 377, 82-86; and M. Maccarrone, et al., (1998). J. BioL Chem. 273, 

2 0 32332-32339). The distribution of FAAH in the CNS suggests that it degrades neuromodulating 
fatty acid amides at their sites of action and is intimately involved in their regulation (E. A. 
Thomas, et al., (1997) J. NeuroscL Res. 50, 1047-1052). FAAH hydrolyzes a wide range of 
oleyl and arachidonyl amides, the CB1 agonist 2-arachidonylglyceroi, the related 
1-arachidonylglycerol and l-oleylglycerol, and methyl arachidonate, illustrating a range of 

2 5 bioactive fatty acid amide or ester substrates. (W, Lang, et al., (1999) J. Med. Chem. 42, 
896-902; S.K. Goparaju, et al., (1998) FEBS Lett. 442, 69-73; Y. Kurahashi, et al, (1997) 
Biochem. Biophys. Res. Commun. 237, 512-515; and T. Bisogno, et al., (1997) Biochem. J. 322, 
671. Di Marzo, V., T. Bisogno, et al., (1998) Biochem. J. 331, 15-19). Although a range of fatty 
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acid primary amides are hydrolyzed by the enzyme, FAAH appears to work most effectively on 
arachidonyl and oleyl substrates (B.F. Cravatt, et al., (1996) Nature 384, 83-87; and D.K. Giang, 
et al., (1997) Proc. Natl. Acad. Sci. USA 94, 2238-2242). 



activity. However, only a select set of FAAH inhibitors have been disclosed. Amongst these is 
the potent endogenous inhibitor 2-octyl y-bromoacetoacetate, which was discovered prior to 
FAAH and characterized as an endogenous sleep-inducing compound (M.P. Patricelli, et al., 
(1998) Bioorg. Med. Chem. Lett. 8, 613-618; and S. Torii, et al., (1973) Psychopharmacologia 
10 29, 65-75). After the discovery of FAAH, elaborations of 2-octyl y-bromoacetoacetate were 



developed and characterized as potent inhibitors of this enzyme. Moreover, subsequent 
inhibitors employ a fatty acid structure attached to pharmacophore head group. The 
pharmacophore head groups can generally be classified as either reversible or irreversible. 
Reversible inhibitors include electrophilic carbonyl moieties, e.g., trifluoromethyl ketones, 
15 a-halo ketones, CC-keto esters and amides, and aldehydes. Irreversible inhibitors include sulfonyl 
fluorides and fluorophosphonates. (B. Koutek, et al, (1994) J. Biol. Chem. 269, 22937-22940; 
J.E. Patterson, et al., (1996) J. Am. Chem. Soc. 118, 5938-5945; DX. Boger, et al., (1999) 
Bioorg. Med. Chem. Lett. 9, 167-172; D.G. Deutsch, et al., (1997) Biochem. Pharmacol. 53, 
255-260. D.G. Deutsch, et al., (1997) Biochem. Biophys. Res. Commun. 231, 217-221; and L. 
( 10 De Petrocellis, et al., (1997) Biochem. Biophys. Res. Commun. 231, 82-88; and L. De Petrocellis, 
et al., (1998) In Recent Advances Prostaglandin, Thromboxane, and Leukotriene Research, 
Plenum Press: New York, 259-263). 



5 



The important biological role of FAAH suggests a need for molecular regulators of its 
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Summary of Invention : 

One aspect of the invention is directed to an inhibitor of fatty acid amide hydrolase 
represented by the formula A-B-C . In this formula, A is an a-keto heterocyclic pharmacophore 
for inhibiting the fatty acid amide hydrolase; B is a chain for linking A and C, said chain having 
5 a linear skeleton of between 3 and 9 atoms selected from the group consisting of carbon, oxygen, 
sulfur, and nitrogen, the linear skeleton having a first end and a second end, the first end being 
covalently bonded to the a-keto group of A, with the following proviso: if the first end of said 
chain is an cc-carbon with respect to the a-keto group of A, then the a-carbon is optionally 
mono- or bis-functionalized with substituents selected from the group consisting of fluoro, 
10 chloro, hydroxyl, alkoxy, trifluoromethyl, and alkyl; and C is an activity enhancer for enhancing 
the inhibition activity of said a-keto heterocyclic pharmacophore, said activity enhancer having 
at least one n-unsaturation situated within a n-bond containing radical selected from a group 
consisting of aryl, alkenyl, alkynyl, and ring structures having at least one unsaturation, with or 
without one or more heteroatoms, said activity enhancer being covalently bonded to the second 
1 5 end of the linear skeleton of B, the ir-unsaturation within the 7t-bond containing radical being 
separated from the a-keto group of A by a sequence of no less than 4 and no more than 9 atoms 
bonded sequentially to one another, inclusive of said linear skeleton. 

In a preferred embodiment, said a-keto heterocyclic pharmacophore is represented by the 
20 formula: 

J^het 
o 

In the above formula, "het" is selected from the following group: 

25 
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^0 X% ^0 



R = H 



R'=H R =H 



40 



^ hx *o *o *o *o *o *o 




20 
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In a preferred mode of the above embodiment, "het" is selected from the following 



group: 
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^ '^t^ HX 

H Me w 

K^O KX> K^O ^ 

f * 

One group of inhibitors having a particularly high activity is represented by the following 
10 structure: 



Ph(CH 2 )i 




In the above structure, R, and R 2 are independently selected from the group consisting of 
hydrogen, fluoro, chloro, hydroxyl, alkoxy, trifluoromethyl, and alkyl; and "n" is an integer 
between 2 and 7. 

Another aspect of the invention is directed to a process for inhibiting a fatty acid amide 
hydrolase. The process employs the step of contacting the fatty acid amide hydrolase with an 
inhibiting concentration of any of the above inhibitors represented above by the formula A-B-C. 

Another aspect of the invention is directed to a process for enhancing SWS2 or REM 
sleep. The process employs the step of administering a therapeutically effective quantity to a 
patient of a fetty acid amide hydrolase inhibitors represented above by formula A-B-C. 
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Brief Description of Figures : 



Figure 1 illustrates the catalysis of the hydrolysis reaction by fatty acid amide hydrolase 
(FAAH) of oleamide and anandamide substrates and their conversion to oleic acid and 
arachidonic acid, respectively. 



5 



Figure 2 schematically illustrates alternative routes for the synthesis of a-keto 
heterocyclic inhibitors of FAAH. 

Figure 3 is a table comparing the activity of a-keto heterocyclic inhibitors of FAAH with 
10 the corresponding trifluoromethyl ketone illustrating the enhancement of activity with the 
addition of basic nitrogen to the heterocyclic head group. 

Figure 4 is a table illustrating the steric effects of the methyl position of 4-, 5-, 6-, and 
7-methylbenzoxazole head groups upon inhibitory activity with respect to FAAH catalysis and 
15 and employs this data to define the limits to depth and width of the FAAH active site. 

Figure 5 is a table illustrating the effects of nitrogen position within oxazolopyridine head 
groups with respect to inhibitory activity of FAAH catalysis. 

20 Figure 6 is a table illustrating the effects of unsaturations within the hydrocarbon tail of 

a-keto heterocyclic inhibitors with respect to inhibitory activity of FAAH catalysis. The data 
shows that for CIS A 9J0 hydrocarbon tails, the effects of unsaturations upon inhibitory activity 
are as follows: Z (cis) > E (trans) > saturated. 

2 5 Figure 7 is a table illustrating the inhibitory activity of arachidonyl-based a-keto 

heterocyclic inhibitors with respect to FAAH catalysis. The data shows that arachidonyl-based 
a-keto heterocyclic inhibitors are more potent but much less stable than oleyl-based a-keto 
heterocyclic inhibitors. 
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Figure 8 is a table illustrating the dependence of inhibitory activity upon the length of the 
fatty acid side chain of a-keto heterocyclic inhibitors and upon the length of the fatty acid side 
chain of a-keto heterocyclic inhibitors wherein the fatty acid side chain includes a terminal 
aromatic group. 



Figure 9 is a table comparing the inhibitory activity of a-hydroxy heterocycle inhibitors 
with that of a-keto heterocyclic inhibitors. 

Figure 10 is a table comparing the inhibitory activity of a-keto heterocyclic inhibitors 
1 0 against recombinant human FAAH and rat FAAH. 

✓ 

Figure 1 1 illustrates how the ester is functionalized at the alpha position with fluorine, 
hydroxyl and trifluoromethyl groups. An asymmetric method for making a chiral alpha-fluoro 
ester is given, but one familiar with the art will know how to accomplish making the trifluoro- 
15 methyl derivative in an asymmetric fashion. These methods assume that any functional groups 
that make up "R" are suitably protected. 

Figure 12 illustrates the methods by which chlorine, alpha-alkyl-alpha-hydroxyl, alpha- 
alkyl-alpha-Trifluoromethyl, and alpha-alkyl-alpha-fluoro groups may be added to an ester. 
2 0 Depending on what "R" is, some of these esters or the corresponding acids may be commercially 
available. A Mitsunobu reaction is done to obtain the alpha-chloro-compound from the 
corresponding alpha-hydroxy ester. An asymmetric hydroxylation of an enolate of an alpha-alkyl 
ester is accomplished by using an asymmetric oxaziridine (I). The last two products in this figure 
are obtained as racemates. 



described in the specification or a palladium-catalyzed or an uncatalized acylation of a heteroaryl 
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Figure 13 illustrates various structures on the leftmost portion of the page which are just 
the heterocyclic portion of the alpha-keto heterocyclic FAAH inhibitor. The alpha-keto group, 
which includes the tail, is not shown. The method of acylation given is either one that is 
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stannane with the desired acid chloride. The starting materials, along with their commercial 
sources are given in the second column. Those structures that are not commercially available 
have their synthesis described in the literature references listed in the third column. The 
remaining structures or compounds shown in the second column may be easily synthesized by 
5 methods known by a skilled practitioner in the art 

Figure 14 is a continuation of Figure 13 and shows more monocyclic heterocycles and 
their methods of acylation, starting materials and literature references describing their syntheses. 
Where no method of acylation is given, it is contained within the references for the synthesis for 
1 0 that particular heterocycle. The use of an aryl stannane with the acid chloride under palladium- 
catalyzed cross-coupling reaction is assumed and a literature reference for this reaction was given 
in figure 13. 

Figure 15 lists the bicyclic heterocycles synthesized, the required methods of acylation, 
15 the starting material required, and literature references for synthesizing the desired heterocycles. 
Two methods of synthesizing the oxazolo[4,5-d]pyridazines are given as one may be superior for 
a given tail segment or functionality. 

Figure 16 is a continuation of figure 15 and the method of acylation was given in the 
2 0 specification. 

Figure 17 is a continuation of Figure 16 and illustrates methods of acylation, starting 
materials, and literature references for the remaining two 5,6 bicycloheteroaromatic compounds. 
Here, the method of acylation is more complex as it is stepwise. This is necessary because of the 
2 5 complex ring and lower stability of these compounds. 

Figure 18 is a continuation of Figure 17 and illustrates methods of acylation, starting 
materials, and literature references for 5,5 heteroaromatic compounds. The first compound may 
be obtained by the method given in the reference in column three. The starting materials are 
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commercially available. The last type of heterocycle is a 5,5 hetero aromatic system that has seen 
much commercial application. 



Figure 19 illustrates in chart form oligoethylene glycol chains which are commercially 



5 available. The acylation of t-butyl bromoacetate is obtained as shown and and the hydrolysis of 
t-butyl esters is easily achieved in acidic solution to give the free acid. 

Figures 20-22 illustrate a partial list of commercially available hydrocarbon acids (from 
Aldrich (TM) catalog). 

10 

Detailed Description : 

An unusually potent class of competitive inhibitors of FAAH was developed based on the 
additive, complementary binding interactions provided by the electrophilic carbonyl of an a-keto 

15 heterocycle and that of the heterocycles (e.g., oxazolopyridines) including a weakly basic 

nitrogen and other factors. The heterocycles are not spacially constrained and likely constitute an 
interaction with a mobile, active site residue intimately involved in the catalysis of the amide 
bond cleavage reaction. FAAH belongs to a new class of amidases that have not been extensively 
studied and appear to possess a distinct combination of active site residues involved in catalysis. 
.20 Mutagenesis studies have characterized it as a possible serine-lysine type amidase which lacks a 
participating active site histidine (M.P. Patricelli, et al., (1999) Biochemistry, 
38(43): 14125-14130). It utilizes an active site serine nucleophile (Ser 241) and incorporates two 
additional active site serines (Ser 217 and 218) that enhance catalysis presumably by assisting 
proton transfer (M.P. Patricelli, et al., (1999) Biochemistry 38, 9804-9812). Key to its enhanced 

25 amide versus ester bond cleavage is its enlistment of a lysine (Lys 142) with a strongly perturbed 
p£a (7.8) as a base for Ser 241 deprotonation and which functions as a subsequent acid for 
protonation of the amine leaving group (M.P. Patricelli, et al., (1999) Biochemistry, 
38(43):14125-14130). It is possible that the impact of the second, weakly basic nitrogen of the 
oxazolopyridines is derived from its hydrogen-bonding to one or more of these active sites 
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residues and that the positioning of this residue is sufficiently flexible as to interact with a 
weakly basic nitrogen in a range of locations. 

A number of well-defined relationships were observed in the development of the potent 
5 inhibitors. Several classes of oleyl cc-keto heterocycles exhibit FAAH inhibition comparable to 
the corresponding a-keto ester and carboxamide. The more potent include 6-membered 
heterocycles incorporating a second, weakly basic nitrogen as well as benzoxazole. Substitution 
at any of the available sites on the a-keto benzoxazole inhibitor (C4-C7) eliminated activity 
defining limits to the depth and width of the FAAH active site Incorporation of an additional 
X 0 basic nitrogen into the benzoxazole skeleton providing the four isomeric oxazolopyridines 
(N4-N7), afforded exceptionally potent FAAH inhibitors 50-200 times more active than the 
benzoxazole and 8-40 rimes more active than the corresponding trifluoromethyl ketone. 
Arachidonyl-based inhibitors were found to be 2-3 times more potent than the oleyl-based 
inhibitors consistent with the relative rates of FAAH hydrolysis of anandamide versus oleamide, 
15 but are sufficiently unstable as to preclude their effective use. The removal of the oleyl A 910 as 
double bond or the incorporation of a trans olefin reduced inhibitor potency consistent with prior 
observations (J.E. Patterson, et al., (1996)7. Am. Chem. Soc. 118, 5938-5945; and D.L. Boger, et 
al, (1999) Bioorg. Med. Chem. Lett. 9, 167-172). The inhibitor potency exhibited a smooth 
dependency on the fatty acid chain length, C18 < C16 < C14 < C12-C8 > C7 > C6 > C5 > C2, 
•2 0 exhibiting the maximum potency at C 1 2-C8 which corresponds to the location of the oleyl A 9 10 
cis double bond and the aracbidonyl A 8 - 9 /A ,U2 double bonds. This appears to correspond to the 
location of a conformational bend, but not hairpin conformation, in the bound conformation 
identified with conformationally-restained inhibitors (D.L. Boger, et al., (1999) Bioorg. Med. 
Chem. Lett. 9, 167-172). This indicates that the C1-C8 carbons of the inhibitors or substrates 
25 contribute substantially and incrementally to binding, and that the C14-C18/C20 carbons may 
actually diminish binding. Incorporation of TC-unsaturation into the medium length (C12-C8) 
inhibitors at the sites of oleyl or arachidonyl unsaruration further enhances the inhibitor potency 
and this may be accomplished with simple incorporation of a phenyl ring. The combination of 
these features: C8-C12 chain length, phenyl ring incorporation at the arachidonyl A 89 and oleyl 
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A 9,10 location, and an a-keto N4-oxazolopyridine provides FAAH inhibitors with potencies that 
drop below K, y s of 200 pM being lOMO 3 times more potent than the corresponding 
trifluoromethyl ketones. With these potent inhibitors, the removal of the keto group reduces 
potency >10 5 times and its reduction to an alcohol reduces potency 10 3 times. The a-hydroxy 
5 oxazolopyridines, while being 10 3 times less potent than the corresponding ketones, exhibit 
effective FAAH binding and inhibition comparable to many of the initial a-keto heterocycles or 
related a-keto ester and carboxamide inhibitors. This indicates that there are complementary and 
significant independent active site interactions of the a-hydroxy group and the heterocycle. The 
interaction of the second basic nitrogen likely involves a mobile active site residue involved in 
.10 the catalysis of amide bond cleavage and would be consistent with hydrogen-bonding to the 
active site nonnucleophile serines or catalytic lysine. 



Methods 

15 Inhibitor Synthesis: 

The a-keto heterocycles were prepared directly by addition of the heteroaryl lithium 
reagent to the Weinreb amide (Method A), or indirectly from the aldehyde proceeding through 
the a-hydroxy heterocycles followed by Dess-Martin oxidation via addition of the heteroaryl 
lithium reagent (Method B) or by cyanohydrin formation, acid-catalyzed conversion to the 

a 0 imidate (HCl-EtOH, CHC1 3 ), and condensation with a 2-aminoalcohol (oxazoline), 

2-aminoaniline (benzimidazole), 2-aminophenol (benzoxazole), or o-amino-hydroxypyridine 
(oxazolopyridine) (Method C), Figure 2. Full details of the inhibitor synthesis and 
characterization are provided in supplementary material. 

25 Inhibition Studies: 

All enzyme assays were performed at 20-23 °C using a solubilized liver plasma 
membrane extract containing FAAH in a reaction buffer of 125 mM Tris, 1 mM EDTA, 0.2% 
glycerol, 0.02% Triton X-100, 0.4 mM HEPES, pH 9.0 buffer (MJP. Patricelli, et al., (1998) 
Bioorg. Med. Chem. Lett. 8, 613-€18; and J.E. Patterson, et al., (1996) J. Am. Chem. Soc. 118, 
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5938-5945). The initial rates of hydrolysis were monitored by following the breakdown of 
l4 C-oleamide to oleic acid as previously described (B.F. Cravatt, et al., (1995) Science 268, 
1506-1509; and M.P. Patricelli, et al., (1998) Bioorg. Med. Chenu Lett. 8, 613-618). The 
inhibition was reversible, non time-dependent and linear least squares fits were used for all 
5 reaction progress curves and R 2 values were consistently >0.97. IC 50 values were determined 
from the inhibition observed at 3-5 different inhibitor concentrations (from three or more trials at 
each inhibitor concentration) using the formula IC j0 = 0]/[(AyjQ-l], where is the control 
reaction rate without inhibitor and is the rate with inhibitor at concentration [I] (K. Conde- 
Frieboes, et al., (1996) J. Am. Chem. Soc. 118, 5519-5525). Rvalues were determined by the 
10 Dixon method (x-intercepts of weighted linear fits of [I] versus l/rate plots at constant substrate 
concentration, which were converted to K t values using the formula tf, = ^T in /[l+[S]/i^J). 
Previous work demonstrated the rat and human enzyme are very homologous (84%), exhibit near 
identical substrate specificities, and incorporate an identical amidase consensus sequence and 
SH3 binding domain suggesting the observations made with rat FAAH will be similar if not 
15 identical to those of human FAAH (B.F. Cravatt, et al., (1996) Nature 384, 83-87; and D.K. 
Giang, et al., (1997) Proc. Natl. Acad. ScL USA 94, 2238-2242). 



20 



Examples 

Nature of the Heterocycle: 

A wide range of five- and six-membered monocyclic heterocycles and the three most 
prevalent bicyclic heterocycles (benzthiazole, benzimidazole, and benzoxazole) were 
incorporated into the oleyl a-keto heterocycles 8-24. The results of their examination are 
summarized in Figure 3 along with the comparison data for the trifluoromethy ketone 3 and the 
related inhibitors 4-7 (J.E. Patterson, et aL, (1996) J. Am. Chem. Soc. 118, 5938-5945). 
25 The inhibitors contain the oleyl chain possessing the 9-Z double bond and a carbonyl at the site 
of the oleamide carboxamide and adjacent to the electron-deficient heterocycle. Although, many 
of the inhibitors were more potent than oleyl aldehyde (4) and comparable to the a-keto ester 6 
and carboxamide 7, only two, 14 and 10, matched the potency of the trifluoromethyl ketone 3. 
. Many of the observations made by Edwards on the relative potencies of the a-keto heterocycles 
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against elastase were also observed with FAAH. This includes the unique potency of the 
benzoxazoie versus benzthiazole and benzimidazole, the more potent activity of the oxazole 10 
versus the thiazole or imidazole, and the substantially more potent behavior of the 2-methyl 
versus 1 -methyl tetrazoles 14 and 13. In contrast to the observations of Edwards and unique to 
the studies with FAAH, the oxazole 10 proved substantially more potent than the oxazoline 11, 
and the six-membered heterocycles containing two nitrogen atoms, one of which remains weakly 
basic (17-19 versus 20), were unusually potent exceeding the activity of the a-keto ester and 
carboxamide 7 and 8 and approaching that of trifluoromethyl ketone 3. Although there are many 
potential explanations for this behavior, one that was explored and proved consistent with 
subsequent observations is the enhancement of the inhibitor potency by incorporation of a 
weakly basic nitrogen. 

Steric Requirements Surrounding the Benzoxazoie: 

The benzoxazoie 23 was chosen for further examination since it provided the greatest 
opportunity for further functionalization. The 4-, 5-, 6-, and 7-methylbenzoxazoles were 
examined to define substitution sites available for functionalization without adversely affecting 
the inhibitor potency, Figure 4. Substitution of any available position on the benzoxazoie results 
in a greatly diminished (28) or complete loss of activity (25-27). This defines very precise limits 
to the size and depth of the FAAH active site which in turn has predictable implications on its 
substrate specificity or selectivity. 



Oxazolopyridines: Incorporation of Nitrogen into the Benzoxazoie: 

Based on the observation that incorporation of an additional basic nitrogen into the 
heterocycles seemed to correlate with enhanced inhibitor potency, the four possible 
oxazolopyridines 29-32 were examined and found to be substantially more potent FAAH 
inhibitors, Figure 5. The introduction of a nitrogen into the benzoxazoie skeleton enhanced the 
potency 50-200 times providing inhibitors that are 10-50 times more potent than the 
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trifluoromethyl ketone 3. Although N4 incorporation provided the most potent inhibitor 29, 
N5-N7 incorporation also provided effective inhibitors (N4 > N6 > N5 > N7) and there is only a 
4-5 fold difference in the most and least potent agent in the series. Although it is tempting to 
invoke an active site interaction that uniquely involves a dual interaction with N3 and N4, the 
5 comparable activity of 29-32 suggests the interaction of the second nitrogen is more flexible. 

Since Edwards disclosure of a-keto heterocycies as effective protease inhibitors, a 
number of protease inhibitors have been disclosed based on analogous design principles (P.D. 
Edwards, et aL, (1992) J. Am. Chem. Soc. 114, 1854-1863; P.D. Edwards, et ai., (1995) J. Med 

10 Chem. 38, 76-85. Edwards, P. D., et ah, (1995) J. Med. Chem. 38, 3972-3982; S. Tsutsumi, et 
aL, (1994) Bioorg. Med. Chem. Lett. 4, 831-834. S. Tsutsumi, et aL. (1994)7. Med. Chem. 37, 
3492-3502; MJ. Costanzo, et aL, (1996) J. Med. Chem. 39, 3039-3043; Y. Akiyama, et aL, 
(1997) Bioorg. Med Chem. Lett 7, 533-538; S.Y. Tamura, et aL, (1997) Bioorg. Med Chem. 
Lett. 7, 1359-1364; W. Ogilvie, et aL (1997) J. Med. Chem. 40, 41 13-4135; P.D. Boatman, et 

15 aL, (1 999) J. Med. Chem. 42, 1367-1375; and RJ. Cregge, et aL, (1998) J. Med. Chem. 41, 
2461-2480). The design principles developed by Edwards and others with regard to a-keto 
heterocyclic protease inhibitors may be employed in combination with the design principles 
disclosed herein with regard to a-keto heterocyclic FAAH inhibitors to achieve elevated 
potencies well beyond that achieved by simple introduction of the electrophilic carbonyl. 



Impact of the Double Bond: 

The importance of the oleyl double bond was examined with three of the initial potent 
inhibitors, Figure 6. Identical to observations made with both the trifluoromethyl ketone and 
a-keto ester FAAH inhibitors, 29 and 17 containing the cis double bond were more potent than 
25 33 and 35, respectively, containing the trans double bond which in turn were more potent than 
.34 and 36 in which the double bond was removed. Similarly, 23 was more potent than 37 and 
these results parallel those seen with the trifluoromethyl ketone inhibitors (J.E. Patterson, et aL, 
(1996)7. Am. Chem. Soc. 118, 5938-5945; and D.L. Boger, et aL, (1999) Bioorg. Med. Chenu 
Lett. 9, 167-172). 
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Arachidonyl-based Inhibitors: 

Since the two best substrates for FAAH are arachidonamide and oleamide, five of the 
potent a-keto heterocycles incorporated into the arachidonyl and compared to the analogous 
compounds having an oleyl skeleton, Figure 7 (D.K. Giang, et al., (1997) Proc. Natl. Acad. ScL 
USA 94, 2238-2242) In each instance, the inhibitors were unstable and decomposed fairly 
rapidly under typical working conditions. Several proved too unstable to purification to 
accurately assess their inhibitor potency and that of 40 could only be approximated (ca. 50% 
purity). Where this could be accurately assessed, the arachidonyl a-keto heterocycle inhibitors 
were 2-5 times more potent than the oleyl-based inhibitor. Despite this enhancement, which is 
consistent with the FAAH substrate preference for arachidonamide versus oleamide (rel. rate of 
hydrolysis 1:0.7), their instability precludes effective utility. 

In studies with conformationally restricted trifluoromethyl ketone inhibitors, a 
well-defined trend favoring a bound bent, but not hairpin, conformation was observed and 
defined the shape characteristics of the active site (D.L. Boger, et al., (1999) Bioorg. Med. Chem. 
Lett. 9, 167-172). The enhanced potency of the arachidonyl-based inhibitors is likely to be 
related to this shape characteristic of the FAAH active site and their enhanced preference for 
adoption of the required bound conformation. 

The Fatty Acid Chain: 

Well-behaved trends were observed in exploring modifications in the fatty acid chain, 
Figure 8. A very well-defined effect of the chain length was observed and the greatest potency 
was found with saturated straight chain lengths of C12-C8. This is a chain length that terminates 
at the location of the A 9 * 10 double bond of oleamide and the A 8 ' 9 /A ,u2 double bond of 
arachidonamide and corresponds the location of the bend in the bound conformation identified in 
studies with trifluoromethyl ketone inhibitors (D.L. Boger, et al., (1999) Bioorg. Med. Chem. 
Lett 9, 167-172). Thus, the inhibitor potency progressively increased as the chain length was 
shortened from C18 to C12 (AT„ 1 1 ( 0.6 nM), leveled off at C12-C8 with subnanomotar K t 's 
(0.57-0.73 nM), and subsequently diminished sharply as the chain length was further shortened 
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from C8 to C2 ultimately providing inactive inhibitors (£, = 0.7 ( >100,000 nM). This indicates 
that each of the first C1-C8 carbons in the chain contribute significantly to inhibitor and 
substrate binding and that C10-C12 contribute nominally to binding. More importantly, it 
indicates that the terminal carbons of the longer C14-C18 inhibitors may actually diminish 
5 inhibitor binding affinity and may not be involved in substrate binding. 

Incorporating unsaturation into the fatty acid chain increases inhibitor potency and its 
most effective incorporation examined proved to be that of a benzene ring, Figure 8. This 
provided inhibitors with subnanomolar K's with the most potent inhibitor 53 possessing a AT, 

1 0 lower than 200 pM, below which an accurate K, could not be established in the present assay. 
This extraordinary potency was observed with the structurally simple inhibitors 51-53 readily 
amendable to further modification. These observations, like those of the straight chain inhibitors 
42-50, are analogous to those made with a series of trifluoromethyl ketone inhibitors (D.L. 
Boger, et al., (1999) Bioorg. Med. Chem. Lett. 9, 167-172.). The distinction being that the 

15 a-keto oxazolopyridine inhibitors are 10 2 -10 3 times more potent than the corresponding 
trifluoromethyl ketones. 



The Electrophilic Carbonyl: 

Key to the design of the inhibitors was the electrophilic carbonyl which is required for 
2 0 potent enzyme inhibition. A select set of the a-hydroxy precursors to the initial inhibitors were 
examined and typically proved inactive as FAAH inhibitors, Figure 9. Significantly, the 
a-hydroxy precursors 59 and 60 to the potent a-keto oxazolopyridines 29 and 44, respectively, 
retained significant FAAH inhibition with K t 's of 1.8 and 1.2 uM, respectively. Although this is 
approximately 10 J times less potent than the corresponding keto derivative, they approximate the 
2 5 potency of the initial series of a-keto heterocycles and that of 4-7 (Figure 3) including the oleyl 
aldehyde, a-keto ester, and a-keto carboxamide. This indicates that the pyridine nitrogen of the 
N4 oxazolopyridine, and presumably that of the N5-N7 oxazolopyridines, in conjunction with 
the a-hydroxy group contributes substantially to FAAH active site binding independent of the 
contributions of the electrophilic carbonyl. The corresponding agents 61 and 62 further lacking 



-16- 



APPENDIX B 



TSRI 723.1 P 



the a-hydroxy groups were inactive thereby losing an additional 10 2 fold binding affinity with 
removal of the alcohol or 10 5 fold binding affinities with respect to removal of the keto group. 



Therapeutic Activity : 

5 

The in vivo properties of the inhibitors detailed herein and their action on the identified 
oleamide and anandamide potential sites of action are presented herein. A study with 17 with 
only 4 treated animals (10 mg/kg ip) versus controls revealed that within the first 4 h of 
administration, 17 decreased the time spent in wakefulness by 14% of the total time (20% 
10 reduction) and increased the time spent in SWS2 (10% increase of the total time, 45% increase) 
and REM sleep (4% increase of total time, 75% increase). Accordingly, the inhibitors disclosed 
herein are useful as inhibitors of FAAH and related amidases, and as a therapeutic agents with 
applications as sleep aids or analgesics which act by preserving endogenous levels of oleamide 
and anandamide. 

15 

Synthetic Protocols : 

l-Oxo-l-(2-thiazo!yl)-9(.Z)-octadecene (8). Method Al: 

A modification of the method of P. D. Edwards et al. was employed (Edwards, P. D., et al., 
;,20 (1995)7. Med. Chem. 38, 7685). A solution of thiazole (13.0 mg, 0.154 mmol, 1 equiv) in 

anhydrous THF (3.8 mL) at 30 °C was treated dropwise with /i-BuLi (2.5 M in hexanes, 0.061 
mL, 0.154 mmol, 1 equiv) under N 2 and the mixture was stirred for 30 min. A solution of the 
Weinreb amide of oleic acid (SI, A^methoxy-//-methyl-9(Z)- octadecenamide)3 (50.0 mg, 0.154 
mmol, 1 equiv) in anhydrous THF (1 mL) was added rapidly, and the mixture was stirred for 30 
2 5 min at 30 °C. Saturated aqueous NaCl (10 mL) was added and the mixture was extracted with 
Et 2 0 (3 10 mL). The organic layers were dried (NajSOJ, filtered, and evaporated. 
Chromatography (Si0 2 , 1.5 22 cm, 10-20% EtOAchexanes gradient elution) afforded 8 (20.0 
mg, 37%) as a colorless oil. 
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l-(l-Methylimidazol-2-yI)-l-oxo-90Z)-octadecene (9): This material was prepared in 66% yield 
from SI and 1-methylimidazoie using the procedure described as Method Al. 

l-(l-MethyIbenzimidazol-2-yl)-l-oxo-9(2)-octadecene (22): This material was prepared in 
5 62% yield from SI and 1-methylbenzimidazole using the procedure described as Method Al . 

l-(2-Benzothiazolyl)-l-oxo-9(Z)-octadecene (24): This material was prepared in 65% yield 
from SI and benzothiazole using the procedure described as Method Al. 

10 l-Oxo-l-(2-pyrazinyI)-9(^-octadecene (19). Method A2 (Pie, N., et al, (1995) J. Org. Chem. 
60, 37813786): A solution of 2,2,6,6-tetramethylpiperidine (0.208 mL, 1.23 mraol, 4.0 equiv) in 
anhydrous THF (6.8 mL) at 30 °C was treated dropwise with /i-BuLi (1.6 M in hexanes, 0.768 
mL, 1 .23 mmol, 4.0 equiv) under N 2 . The reaction mixture was warmed to 0 °C and allowed to 
stir for 30 min. The reaction mixture was then cooled to 78 °C, a solution of pyrazine (26.0 mg, 

15 0.308 mmol, 1 equiv) in anhydrous THF (1 mL) was added, and then a solution of SI (100.0 mg, 
0.308 mmol, I equiv) in anhydrous THF (0.5 mL) was added. After the mixture was stirred for 1 
h at 78 °C, a mixture of 12 N HCl/THF/EtOH (1:4.5:4.5) (20 mL) was added and the reaction 
mixture was slowly warmed to 25 °C Saturated aqueous NaHC0 3 (20 mL) was added and the 
mixture was extracted with CH 2 C1 2 (3 20 mL). The organic layers were dried (Na 2 S0 4 ), filtered, 

20 and evaporated. Chromatography (Si0 2 , 1.5 25 cm, 10-40% EtOAchexanes gradient elution) 
afforded 19 (13.0 mg, 12%) as a yellow oil. 

l-Oxo-l-(2-pyridyl)-90Z)-octadecene (16): This material was prepared in 76% yield from SI 
and 2-bromopyridine using the procedure described as Method A2. 

25 

l-Oxo-l-(3-pyridazinyl)-9(Z)-octadecene (17): This material was prepared in 1 1% yield from 
SI and pyridazine using the procedure described as Method A2. 17; mp 4042 °C. 

l-Oxo-l-phenyl-9(Z)-octadecene (15). Method A3: A solution of SI (111.1 mg, 0.341 mmol, 1 
3 0 equiv) in anhydrous THF (1 mL) at 0 °C was treated dropwise with phenylmagnesium bromide 
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(1.0 M in THF, 0.68 mL, 0.680 mmol, 2 equiv) under N 2 and stirred for 1 h. Cold-water (1 mL) 
was added slowly and the resulting mixture was extracted with EtOAc (3 15 mL) and washed 
with H 2 0 (20 rnL). The organic layers were dried (Na^O.^), filtered, and evaporated. 
Chromatography (SiO z , 1.5 20 cm, 2% EtOAchexanes) afforded 15 (97.4 mg, 83%) as a 
5 colorless oil. 

A^Methoxy-7V-methyl-9(i?)-octadecenamide (S2). A solution of elaidic acid (1.0 g, 3.54 mmol, 
1 equiv) in anhydrous CH 2 C1 2 (17 mL) at 0 °C was treated dropwise with oxalyl chloride (2 M in 
CH 2 C1 2 , 5.25 mL, 10.5 mmol, 2.97 equiv) under N 2 . The reaction mixture was allowed to warm 

10 to 25 °C and stirred for 3 h. The solvent was evaporated to afford the crude carboxylic acid 
chloride. Excess A^O-dimethylhydroxylamine in EtOAc (the hydrochloride salt was extracted 
into EtOAc from a 50% aqueous NaOH solution before use) was added slowly to the ice-cold 
crude material. The reaction mixture was stirred for 1 h, quenched with the addition of H 2 0 (20 
mL), and extracted with EtOAc (3 15 mL). The organic layers were dried (Na 2 S0 4 ), filtered, and 

15 evaporated. Chromatography (Si0 2 , 2.5 20 cm, 30-60% EtOAchexanes gradient elution) 
afforded S2 (0.96 g, 83%) as a colorless oil. 

l-Oxo-l-(3-pyridazinyl)-9(J?)-octadecene (35): This material was prepared in 40% yield from 
S2 and pyridazine using the procedure described as Method A2. 

i * /20 

iV-Methoxy-AT-methyl-octadecanamide (S3): This material was prepared in 99% yield from 
bctadecanoic acid using the procedure described above for S2. S3; mp 3234 °C. 

l-Oxo-l-(3-pyridazine)octadecane (36): This material was prepared in 12% yield from S3 and 
25 pyridazine using the procedure described as Method A2. 36; mp 8385 °C. 

AMVlethoxy-Af-methyl-arachidonamide (S4): This material was prepared in 96% yield from 
arachidonic acid using the procedure described above for compound S2. 



30 



H3-Pyridazinyl)arachidonaIdehyde (41): This material was prepared in 32% yield from S4 
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and pyridazine using the procedure described as Method A2. 



l-Oxo-l-(4-pyrimidyl)-9(Z)-ocadecene (18). Method B: 

l-Hydroxy-l-(4-pyrimidyl)-9(2)-octadecene: This material was prepared in 9% yield from the 
5 aldehyde and pyrimidine using the procedure described as Method A2. 



l-Oxo-l-(4-pyrimidyl)-9(Z)-octadecene (18): A solution of the alcohol (22.0 mg, 0.0635 mmol, 
I equiv) in anhydrous CH 2 C1 2 (7 mL) was treated with DessMartin's periodinane (46.0 mg, 0. 109 
mmol, 1.71 equiv). The reaction mixture was stirred at 25 C for 3 h. A mixture of 10% aqueous 
1 0 Na^Oj/saturated aqueous NaHCOj ( 1 : 1 ) (20 mL) was added and the reaction mixture was 
stirred for 10 min. The reaction mixture was extracted with CH 2 C1 2 (3 15 mL). The organic 
layers were dried (NajS0 4 ), filtered, and evaporated. Chromatography (Si0 2 , 1.5 20 cm, 1% 
MeOHCH 2 Cl 2 ) afforded 18 (17.3 mg, 79%) as a colorless oil. 



1 5 l-Hydroxy-l-(l-benzyIoxymethyI-l/T-tetrazoI-5-yl)-9(2)-octadecene: This material was 
prepared in 57% yield from oleyt aldehyde and 1-benzyloxymethyl-l/f-tetrazole using the 
procedure described as Method Al. 



l-Hydroxy-l-(l#-tetrazoI-5-yI)-9(.Z)-octadecene: A solution of the addition product above 
t£. 20 (59.1 mg, 0.129 mmol, I equiv) in 1,4-dioxane (3 mL) at 25 °C was treated with 12 N HC1 (3 ml, 
36 mmol, 280 equiv) and stirred for 1 h. H 2 0 (15 mL) was added to the reaction mixture. The 
mixture was extracted with EtOAc (3 20 mL) and washed with saturated aqueous NaCl (20 mL). 
The organic layers were dried (Na^O.,), filtered, and evaporated. Chromatography (Si0 2 , 1.5 20 
cm, 05% MeOHEtOAc gradient elution) afforded the product (40.5 mg, 93%) as a white solid; 
25 mp7576°C. 



l-Hydroxy-l-(2-methyI-2£r-tetrazol-5-yl)-9(2>octadeceneand 

l-Hydroxy-l-(l-methyl-LH r -tetra2ol-5-yI)-9(Z)-octadecene: A suspension of the precursor 
alcohol (10.0 mg, 0.0297 mmol, l equiv) in anhydrous DMF (0.5 mL), Mel (6.0 uL, 0.0964 
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mmol, 3.25 equiv), and K 2 C0 3 (8.3 mg, 0.060 mmol, 2.02 equiv) was stirred for 30 min at 0 °C. 
The reaction mixture was warmed to 25 °C and stirred for 16 h. H 2 0 (10 mL) was added to the 
reaction mixture. The mixture was extracted with Et 2 0 (3 15 mL) and washed with H,0 (10 
mL). The organic layers were dried (NajS0 4 ), filtered, and evaporated. Chromatography (Si0 2 , 
1.5 17 cm, 2% MeOHCHjCy to afford the alcohol precursors to 14 (1.8 mg, 17%) and 13 (2.7 
mg, 26%) and their mixture (4.9 mg, 47%) as colorless oils. 

l-(2-Methyl-2J3 r -tetrazol-5-yl)-l-oxc-9(2)-octadecene (14): This material was prepared in 67% 
yield from the alcohol using the procedure described for 18. 

l-(l-Methyl-ljy-tetrazol-5-yl)-l-oxo-9(2)-octadecene (13): This material was prepared in 34% 
yield from the alcohol using the procedure described for 18. 



O 
o 




l-Oxazolo-l-oxo-9(Z)-octadecene (10): A solution of oxazole (39 mg, 0.56 mmol, 1.0 equiv) in 
anhydrous THF (6.0 mL) at -78 °C was treated dropwise with n-BuLi (2.5 M in hexanes, 0.340 
mL, 0.85 mmol, 1.4 equiv) under N 2 and the resulting solution was stirred at -78 °C for 20 min. 
ZnCl 2 (0.5 M in THF, 2.260 mL, 1.13 mmol, 2.0 equiv) was added to the mixture, and the 
mixture was warmed to 0°C. The mixture was stirred at 0 °C for 45 min, before Cul (107 mg, 
0.56 mmol, 1.0 equiv) was added to the mixture. The mixture was stirred at 0 °C for 10 min, 
before a solution of 9(Z)-octadecenyl chloride (prepared from 320 mg of oleic acid and 432 mg 
of oxalyl chloride, 1.13 mmol, 2.0 equiv) in anhydrous THF (1 1 mL) was added dropwise and 
the mixture was stirred at 0 °C for an additional 1 h. The reaction mixture was diluted with 
EtOAc (30 mL) and washed with 1:1 NH 4 OH-water (20 mL), H z O (20 mL) and saturated 
aqueous Naa (20 mL), successively. The organic layer was dried (NajSOJ, filtered, and 
evaporated. Column chromatography (Si0 2 , 2.4 ( 10 cm, 5-10% E^O-hexanes gradient elution) 
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afforded 1-oxazolo-l -oxo-9(Z)-octadecene (49.1 mg, 0.15 mmol, 26% yield) as a pale yellow oil. 

The reaction conditions are reported to provide C-2 regioselective acylation of oxazole 
and its derivatives (Ham, N. K., et al, (1995) Tetrahedron Lett. 36, 9453-9456). The chemical 
shifts of the oxazole protons of the product (*H NMR) confirmed that it is the desired C-2 
acylated oxazole, compared with those of potential regioisomers (Hodges, J. C, et al., (1991) J. 
Org. Chem. 56, 449-452; and Edwards, P. D., et al., (1995) J. Med. Chem. 38, 76-85). 



l-(2-OxazoIinyl)-l-oxo-9(Z)-octadecene (11). Method CI: A solution of oieyl aldehyde (1.14 
g, 4.27 mmol, 1 equiv) in THF (15 mL) and H 2 0 (16.5 mL) was treated with KCN (2.81 g, 43.2 
mmol, 10. 1 eq). The reaction mixture was stirred at 25 °C for 72 h. H 2 0 (20 mL) and EUO (20 
mL) were added to the reaction mixture. The mixture was extracted with Et 2 0 (3 20 mL) and 
washed with saturated aqueous NaHC0 3 (20 mL) and saturated aqueous NaCl (20 mL). The 
organic layers were dried (Na 2 S0 4 ), filtered, and evaporated to afford the cyanohydrin (1.26 g, 
quant.) as an oil which was used without further purification. 

A solution of anhydrous EtOH (0.76 mL, 12.9 mmol, 20.0 equiv) in CHCt 3 (1 mL) at 0 C was 
treated with acetyl chloride (0.74 rnL, 10.4 mmol, 16.1 equiv) followed by a solution of the 
cyanohydrin (189.6 mg, 0.646 mmol, 1 equiv) in CHC1 3 (2 mL). The reaction mixture was 
allowed to warm to 25 C and stirred for 13 h. The solvent was evaporated to afford the imidate as 
a white solid which was used without further purification. 

A solution of the imidate in anhydrous CH 2 C1 2 (3 mL) was treated with ethanolamine (78 \iL 9 
1.29 mmol, 2.0 equiv) and triethylamine (180 |J.L„ 1.29 mmol, 2.0 equiv). The reaction mixture 
was stirred at 25 C for 22 h. Et 2 0 (20 mL) and H 2 0 (20 mL) were added and the reaction mixture 
was extracted with Et 2 0 (3 20 mL), and washed with saturated aqueous NaCl (20 mL). The 
organic layers were dried (Na^OJ, filtered, and evaporated. Chromatography (Si0 2 , 1.5 18 cm, 
7580% EtOAchexanes gradient elution) afforded the alcohol (72 mg) as a colorless oil. 

A solution of the alcohol (72 mg) in anhydrous CH 2 C1 2 (5 mL) was treated with 
DessMartin's periodinane (152.3 mg, 0.36 mmol). The reaction mixture was stirred at 25 C for 
70 min. E^O (20 mL) and saturated aqueous Na^Cysaturated aqueous NaHC0 3 (1:1) (20 mL) 
were added and reaction mixture was stirred for 10 min. The mixture was extracted with 
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Et 2 0/EtOAc (2: 1) (3 30 mL) and washed with saturated aqueous NaHC0 3 (20 mL) and saturated 
aqueous NaCl (20 mL). The organic layers were dried (Na,S0 4 ), filtered, and evaporated. 
Chromatography (Si0 2 , 1.5 18 cm, CHjCy afforded 11 (40.7 mg, overall 18%) as a colorless 
oil. 

l-(2-Benzoxazolyl)-l-hydroxy-9(Z)-octadecene (57). Method C2: A modification of the 
method of P. D. Edwards et al. was employed (Edwards, P. D., et al., (1995) J. Med. Chem. 38, 
7685). A solution of anhydrous EtOH (0.42 mL, 7.16 mmol, 20.4 equiv) in CHC1 3 (I mL) at 0 C 
was treated with acetyl chloride (0.40 mL, 5.63 mmol, 16.0 equiv) followed by a solution of 
oleyl aldehyde cyanohydrin (103.0 mg, 0.351 mmol, 1 equiv) in CHC1 3 (1 mL). The reaction 
mixture was allowed to warm to 25 C and stirred for 16 h. The solvent was evaporated to afford 
the imidate as a white solid which was used without further purification. A solution of the 
imidate in EtOH (2 mL) was treated with 2-aminophenol (39.4 mg, 0.36 mmol, 1.03 equiv). The 
reaction mixture was heated to 60 C for 4.5 h. Et z O (10 mL) and 1 N aqueous NaOH (10 mL) 
were added and the reaction mixture was extracted with EtOAc/Et 2 0 (2:1) (3 20 mL), and 
washed with saturated aqueous NaCl (20 mL). The organic layers were dried (Na^SOj), filtered, 
and evaporated. Chromatography (Si0 2 , 1.5 20 cm, CILCU) afforded the product alcohol 57 
(69.4 mg, 51%) as a pale yellow oil. 

l-Hydroxy-l-(4-methyIbenzoxazol-2-yI)-9(Z)-octadecene: This material was prepared in 47% 
yield from oleyl aldehyde cyanohydrin and 2-amino-m-cresol using Method C2. 

l-Hydroxy-l-(5-methylbenzoxazoI-2-yl)-.9(2)-octadecene: This material was prepared in 79% 
yield from oleyl aldehyde cyanohydrin and 2-amino-p-cresol using Method C2. 

l-Hydroxy-H6-methylbenzoxa2ol-2-yl)-9(2)-octadecene: This material was prepared in 59% 
yield from oleyl aldehyde cyanohydrin and 6-amino-/w-cresol using Method C2. 

l-Hydroxy-l-(7-methyIbenzoxazol-2-yl)-9(2)-octadecene: This material was prepared in 53% 
yield from oleyl aldehyde cyanohydrin and 6-amino-o-cresol (Bisarya, S. C, et al., (1993) Synth. 
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Commun. 23, 1 125-1 137) using Method C2. 



l-(2-BenzoxazoIyl)-l-oxo-9(Z)-octadecene (23): This material was prepared in 67% yield from 
the alcohol using the procedure described for 18. 

5 

l-(4-Methylbenzoxa2ol-2-yl)-l-oxo-9(2)-octadecene (25): This material was prepared in 81% 
yield from the alcohol using the procedure described for 18. 

l-(5-MethylbenzoxazoI-2-yl)-l-oxo-9(2>octadecene (26): This material was prepared in 35% 
10 yield from the alcohol using the procedure described for 18. 

l-(6-Methylbenzoxazol-2-yl)-l-oxo-9(Z)-octadecene (27): This material was prepared in 66% 
yield from the alcohol using the procedure described for 18. 

15 l-(7-MethylbenzoxazoI-2-yl)-l-oxo-9(2)-octadecene (28): This material was prepared in 74% 
yield from the alcohol using the procedure described for 18. 



l-(2-Benzimidazo!yl)-l-hydroxy-9(Z)-octadecene (58): This material was prepared in 54% 
20 yield from oleyl aldehyde cyanohdrin and 1,2-phenylenediamine using the procedure described 
as Method C2. 58; mp 109-1 10 C. 

l-(2-Benzimidazolyl)-l-oxo-9(2)-octadecene (21): This material was prepared in 73% yield 
from the alcohol using the procedure described for 18. 

25 

l-Hydroxy-l-(oxazolot4^-fr]pyridin-2-yl).9(Z)^)ctadecene (59). Method C3: A solution of 
anhydrous EtOH (0.52 mL, 8.86 mmol, 20.6 equiv) in CHC1 3 (1 mL) at 0 C was treated with 
acetyl chloride (0.50 mL, 7.03 mmol, 16.4 equiv) followed by a solution of oleyl aldehyde 
cyanohydrin (126.3 mg, 0.430 mmol, I equiv) in CHC1 3 (1.5 mL). The reaction mixture was 
3 0 allowed to warm to 25 C and stirred for 13 h. The solvent was evaporated to afford the imidate as 
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a white solid which was used without further purification. 
A solution of the imidate in dry EtOCH 2 CH 2 OH (1.5 mL) was treated with 
2-amino-3-hydroxypyridine (48.0 mg, 0.436 mmol, 1.01 equiv). The reaction mixture was heated 
at 130 C for 6 h. The reaction mixture was evaporated and, the residue was dissolved in 



NaCl (20 mL). The organic layers were dried (Na 2 S0 4 ), filtered, and evaporated. 
Chromatography (Si0 2 , 1.5 18 cm, 3% MeOHCH 2 Cl 2 and then SiO,, 1.5 18 cm, 66% 
EtOAchexanes) afforded the product alcohol 59 (27.3 mg, 16%) as a pale brown oil. 

1 0 l-Hydroxy-l-(oxazolo[4^-c]pyridin-2-yl)-9(2)-octadecene: This material was prepared in 
0.7% yield from oleyl aldehyde cyanohydrin and 3-amino-4-hydroxypyridine using Method C2. 

l-Hydroxy-l-(oxazolo[4^-rf]pyridin-2-yl)-9(Z)-octadecene: This material was prepared in 
1.7% yield from oleyl aldehyde cyanohydrin and 4-amino-3-hydroxypyridine using Method C3. 

15 

l-Hydroxy-l-(oxazolo[4^eJpyridin-2-yl)-9(Z)-octadecene. This material was prepared in 2% 
yield from oleyl aldehyde cyanohydrin and 3-amino-2-hydroxypyridine using Method C2. 

l-(OxazoloI4,5-A]pyridin-2-yl>l-oxo-9(Z)-octadecene (29): This material was prepared in 
• 20 76% yield from the alcohol using the procedure described for 1 8. 

l-(OxazoloI4,5-c]pyridin-2-yl)-l-oxo-9(2)-octadecene (30): This material was prepared in 87% 
yield from the alcohol using the procedure described for 18. 

25 l-(Oxazolol4,5-<ilpyridin-2-yl)-l-oxo-9(2)-octadecene (31): This material was prepared in 28% 
yield from the alcohol using the procedure described for 18. 

l-(OxazoIo[4,5-c]pyridin-2-yl)-l-oxo-9(2)-octadecene (32): This material was prepared in 36% 
yield from the alcohol using the procedure described for 18. 

30 



5 EtOAc/Et 2 0 (2: 1) (50 mL) and 1 N aqueous NaOH (10 mL), and washed with saturated aqueous 
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l-G-BenzoxazolyO-l-oxo-octadecane (37): A solution of 23 (5.2 mg, 0.0136 mmol) inMeOH 
(0.5 mL) was combined with 10% PdC (2.2 mg) under N 2 . The atmosphere was purged with H 2 
and the reaction mixture was stirred at 25 C for 10 min. The reaction mixture was filtered and 
evaporated. Chromatography (Si0 2) 1.5 10 cm, 50% CHXLhexanes) afforded 37 (2.4 mg, 46%) 
5 as a white solid; mp 71-72 C. 

l-(Oxazolo[4,5-Alpyridin-2-yl)-l-oxo-octadecane (34): This material was prepared in 72% 
yield from 29 using the procedure described for 37. 

10 l-Hydroxy-l-^xazolo^AJpyridin^-yD^^ctadecene: This material was prepared in 
15% overall yield from 9(£)-octadecenal and 2-amino-3-hydroxypyridine using Method C3. 



15 



HOxa2oIo[4^-Mpyridin-2-yl)-l-oxo-9(^)-octadecene (33): This material was prepared 
60% yield from the alcohol using the procedure described for 18. 33; mp 49-51 °C. 



in 



l-Hydroxy-HoxazoIoH^lpyridin^-yO-S^S^l l(2),14(2)- e icosatetraene: This material 
was prepared in 10% yield from arachidonyl aldehyde and 2-amino-3-hydroxypyridine using 
Method C3. 

1 " (0xazoloI4 ' 5 - 6 JPy ridil »- 2 -y , )arachidonaldehyde (38): This material was prepared in 31% 
yield from the alcohol using the procedure described for 18. 

WOxazoIo[4,5-cJpyridin-2-yl)aracbidonaldehyde(39): 

l-Hydroxy-l-(oxazolo[4,5-c]pyridin-2-yl)-5(Z) > 8(Z),l l(Z),14(Z)-eicosatetraene was prepared 
25 from arachidonyl aldehyde and 3-amino-4-hydroxypyridine using method C3. This unstable 
alcohol was immediately oxidized using the procedure described for 18 to give 39. 

l-(OxazoIo[4,5-<lpyridin-2-yl) arachidonaldehyde (40): 

l-Hydroxy-l-(oxa2olo[4,5-tqpyri^ was prepared 

30 from arachidonyl aldehyde and 4-amino-3-hydroxypyridine using method C3. This unstable 
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alcohol was immediately oxidized using the procedure described for 18 to give 40. 

l-Hydroxy-l-(oxazoIo[4,5-ftJpyridin-2-yl)hexadecane. Method C4: A solution of hexadecanal 
(160.0 mg, 0.666 mmol, 1 equiv) in THF (5.7 mL) and H,0 (6.2 mL) was treated with KCN 
(446.1 mg, 6.85 mmol, 10.3 equiv). The reaction mixture was stirred at 25 °C for 70 h. H 2 0 (20 
mL) and Et,0 (20 mL) were added to the reaction mixture. The mixture was extracted with Et 2 0 
(3 20 mL) and washed with saturated aqueous NaHCOj (20 mL) and saturated aqueous NaCl (20 
mL). The extracts were dried (Na 2 S0 4 ), filtered, and evaporated to afford the cyanohydrin (162.0 
mg, 91%) as a white solid which was used without further purification. 

A solution of anhydrous EtOH (0.72 mL, 12.1 mmol, 20.0 equiv) in CHCl 3 (1.5 mL) at 0 C was 
treated with acetyl chloride (0.69 mL, 9.70 mmol, 16.0 equiv) followed by a solution of the 
cyanohydrin (162.0 mg, 0.606 mmol, 1 equiv) in CHC1 3 (3 mL). The reaction mixture was 
allowed to warm to 25 C and stirred for 20.5 h. The solvent was evaporated to afford the imidate 
as a white solid which was used without further purification. 

A solution of the imidate in dry 2-ethoxyethanol (2.5 mL) was treated with 
2-amino-3-hydroxypyridine (66.6 mg, 0.605 mmol, 1.0 equiv). The reaction mixture was heated 
to 125 C for 6.5 h. The reaction mixture was evaporated and the residue was dissolved in 
EtOAc/Et 2 0 (2:1) (60 mL) and 1 N aqueous NaOH (10 mL), and washed with saturated aqueous 
NaCI (20 mL). The organic layers were dried (Na 2 S0 4 ), filtered, and evaporated. 
Chromatography (Si0 2 , 1.5 22 cm, 3% MeOHCH 2 Cl 2 and then Si0 2 , 1.5 20 cm, 66% 
EtOAchexanes) afforded the alcohol (24.7 mg, 1 1%) as a pale brown solid; mp 59-61 °C. 

l-Hydroxy-l-(oxazo!o{4^]pyridin-2-yl)ethane: This material was prepared acetaldehyde 
using the Method C4. 

l-Hydroxy-l-(oxa2olo[4,5-A]pyridin-2-yl)pentane: This material was prepared from pentanal 
using Method C4. 
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l-Hydroxy-l-(oxazolo[4,5-6]pyridin-2-yl)hexane: This material was prepared from hexanal 
using Method C4. 

l-Hydroxy-l-(oxazoIo[4,5-6]pyridin-2-yl)heptane: This material was prepared from heptanal 
using Method C4. 

l-Hydroxy-l-(oxazolo[4,5-6]pyridin-2-yl)octane: This material was prepared from octanal 
using Method C4. 

l-Hydroxy-l-(oxazolo[4,5-A]pyridin-2-yl)decane: This material was prepared from decanal 
using Method C4. 

l-Hydroxy-l-(oxazolo[4,5-6]pyridin-2-yl)dodecane (60): This material was prepared from 
dodecanal using Method C4. 

l-Hydroxy-l-(oxazolo[4,5-6]pyridin-2-yI)tetradecane: This material was prepared from 
tetradecanal using Method C4: mp 52-54 °C. 

l-Hydroxy-l-(oxazolo[4^-6]pyridin-2-yl)-6-phenylhexane: This material was prepared from 

6- phenylhexanal using Method C4. 

l-Hydroxy-l-(oxazolo[4^-AJpyridin-2-yl)-7-phenylheptane: This material was prepared from 

7- phenylheptanal using Method C4. 

l-Hydroxy-l-(oxazolo[4,5-£]pyridin-2-yl)-8-phenyIoctane: This material was prepared from 

8- phenyloctanal using Method C4. 

l-(Oxazolo(4,5-*]pyridin-2-yl)-l-oxo-hexadecane (42): This material was prepared in 65% 
yield from the alcohol using the procedure described for 18. 42; mp 77-78 °C. 
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l-(Oxazolo[4^-6]pyridin-2-yI)-l-oxo-ethane (50): This material was prepared in 75% yield 
from the alcohol using the procedure described for 18. 50; mp 103-105 °C. 

l-(OxazoIo[4,5-A]pyridin-2-yl)-l-oxo-pentaue (49): This material was prepared in 64% yield 
5 from the alcohol using the procedure described for 18. 49; mp 35-37 °C. 

l-(Oxazolol4,5-AJpyridin-2-yl)-l-oxo-hexane (48): This material was prepared in 70% yield 
from the alcohol using the procedure described for 18. 48; mp 51-53 °C. 

1 0 l-(Oxazolo[4,5-£]pyridin-2-yi)-l-oxo-heptane (47): This material was prepared in 64% yield 
from the alcohol using the procedure described for 18. 47; mp 52-53 °C. 

l-(Oxazolo[4,5-A]pyridin-2-yI)-l-oxo-octane (46): This material was prepared in 54% yield 
from the alcohol using the procedure described for 18. 46; mp 60-61 °C. 

15 

l-(Oxazolol4£-£]pyridin-2-yl)-l-oxo-decane (45): This material was prepared in 61% yield 
from the alcohol using the procedure described above for compound 18. 45; mp 60-62 °C. 

l-(Oxazolo{4,5-A]pyridin-2-yl)-l-oxo-dodecane (44): This material was prepared in 94% yield 
20 from the alcohol using the procedure described for 18. 44; mp 68-69 °C. 

l-(Oxazolo(4,5-A]pyridin-2-yl)-l-oxo-tetradecane (43): This material was prepared in 72% 
yield from the alcohol using the procedure described above for compound 18. 43; mp 73-74 °C. 

2 5 l-(Oxa2olo[4^-A]pyridin-2-yl)-l-oxo-6-phenylhexane (53): This material was prepared in 78% 
yield from the alcohol using the procedure described for 18. 53; mp 61-63 °C. 

l-(Oxazolo[4,5-6]pyridin-2-yl)-l-oxo-7-phenylheptane (54): This material was prepared in 
74% yield from the alcohol using the procedure described for 18. 54; mp 60-61 °C. 

30 
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l-(Oxazolo[4^-A]pyridin-2-yl)-l-oxo-8-phenyloctane (55): This material was prepared in 72% 
yield from the alcolol using the procedure described above for compound 18. 55; mp 70-73 °C. 




l-(Oxazolo[4,5-6]pyridin-2-yl)octadecane (61): This material was prepared in 30% yield from 

1- cyanooctadecane (Mangold, H. K., et al., (1976) Chem. Phys. Lipids 17, 176-181) and 

2- amino-3-hydroxypyridine using Method C3: mp 84-85 °C. 




1- (OxazoIo[4,5-A]pyridin-2-yl)-9CZ)-octadecene (62): This material was prepared in 25% yield 
from l-cyano-9(Z)-octadecene (Baumann, W. J. et al., (1968)./. Lipid Res. 9, 287) and 

2- amino-3-hydroxypyridine using Method C3. 
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What is claimed is: 

1. An inhibitor of fatty acid amide hydrolase represented by the following formula: 

ABC 

wherein: 

5 

A is an a-keto heterocyclic pharmacophore for inhibiting the fatty acid amide hydrolase; 

B is a chain for linking A and C, said chain having a linear skeleton of between 3 and 9 
atoms selected from the group consisting of carbon, oxygen, sulfur, and nitrogen, the 
10 linear skeleton having a first end and a second end, the first end being covalently bonded 

to the a-keto group of A, with the following proviso: 

if the first end of said chain is an a-carbon with respect to the a-keto group of A, 
then the a-carbon is optionally mono- or bis-functionalized with substituents 
15 selected from the group consisting of fluoro, chloro, hydroxyl, alkoxy, 

trifluoromethyl, and alkyl; and 

^ 

C is an activity enhancer for enhancing the inhibition activity of said a-keto heterocyclic 

pharmacophore, said activity enhancer having at least one rc-unsaturation situated within a 

20 7t-bond containing radical selected from a group consisting of aryl, alkenyl, alkynyl, and 

ring structures having at least one unsaturation, with or without one or more heteroatoms, 
said activity enhancer being covalently bonded to the second end of the linear skeleton of 
B, the n-unsaturation within the rc-bond containing radical being separated from the a- 
keto group of A by a sequence of no less than 4 and no more than 9 atoms bonded 

25 sequentially to one another, inclusive of said linear skeleton. 
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2. An inhibitor of fatty acid amide hydrolase according to claim 1 wherein said a-keto 
heterocyclic pharmacophore is represented by the formula: 



wherein "her" is selected from the following group: 



15 



20 



25 



^0 1? X) 
<rQ* vOv Htf'' 

R'=H H R' = H Me H 

KX ^0 "O 
KX3 K^O Kp h^5 KXT 

K£ h» 

hpo npo H^o 

H 
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3. An inhibitor of fatty acid amide hydrolase according to claim 2 wherein "her" is selected 
from the following group: 

h£ h£j s-£k HX 

H Me 



4. An inhibitor of fatty acid amide hydrolase according to claim 3 represented by the following 
structure: 

Ph(CH 2 )i 



wherein Rj and R 2 are independently selected from the group consisting of hydrogen, 
fluoro, chloro, hydroxyl, alkoxy, trifluoromethyl, and alkyl; and 

"n" is an integer between 2 and 7. 
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5. A process for inhibiting a fatty acid amide hydrolase, the process comprising the following 
step: 



contacting the fatty acid amide hydrolase with an inhibiting concentration of an inhibitor 
represented by the following formula: 



A is an a-keto heterocyclic pharmacophore for inhibiting the fatty acid amide hydrolase; 

B is a chain for linking A and C, said chain having a linear skeleton of between 3 and 9 
atoms selected from the group consisting of carbon, oxygen, sulfur, and nitrogen, the 
linear skeleton having a first end and a second end, the first end being covalently bonded 
to the a-keto group of A, with the following proviso: 



C is an activity enhancer for enhancing the inhibition activity of said a-keto heterocyclic 

pharmacophore, said activity enhancer having at least one 7t-unsaturation situated within a 
u-bond containing radical selected from a group consisting of aryl, alkenyi, alkynyl, and 
ring structures having at least one unsaturation, with or without one or more heteroatoms, 
said activity enhancer being covalently bonded to the second end of the linear skeleton of 
B, the n-unsaturation within the 7r-bond containing radical being separated from the a- 
keto group of A by a sequence of no less than 4 and no more than 9 atoms bonded 
sequentially to one another, inclusive of said linear skeleton. 



ABC 



wherein: 



if the first end of said chain is an a-carbon with respect to the a-keto group of A, 
then the a-carbon is optionally mono- or bis-functionalized with substituents 
selected from the group consisting of fluoro, chloro, hydroxyl, alkoxy, 
trifluoromethyl, and alkyl; and 
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6. A process for inhibiting a fatty acid amide hydrolase according to claim 5 wherein said CL- 
keto heterocyclic pharmacophore is represented by the formula: 



wherein "het" is selected from the following group: 



vCk, Kd ^ K/ = " 

R' = H " R' = H Me H 



15 HX *o *0 *0 ■'Ci *0 ^0 



h^O K^i KXT 
• 20 KXX^ ^» KX> KXP 

- h£0 ^Ck Kr> H# 

H 
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7. A process for inhibiting a fatty acid amide hydrolase according to claim 6 wherein: 

said (X-keto heterocyclic pharmacophore of said inhibitor is selected from the following 
group: 

H Me 



10 




8. A process for inhibiting a fatty acid amide hydrolase according to claim 7 wherein the 
inhibitor is represented by the following structure: 



15 




wherein R, and R 2 are independently selected from the group consisting of hydrogen, 
fluoro, chloro, hydroxyl, alkoxy, trifluoromethyl, and alkyl; and 

20 

"n" is an integer between 2 and 7. 
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9. A process for enhancing S WS2 or REM sleep, the process comprising the following step: 

administering a therapeutically effective quantity of a fatty acid amide hydrolase inhibitor 
represented by the following formula: 
5 ABC 
wherein: 



. A is an a-keto heterocyclic pharmacophore for inhibiting the fatty acid amide hydrolase; 

10 B is a chain for linking A and C, said chain having a linear skeleton of between 3 and 9 
atoms selected from the group consisting of carbon, oxygen, sulfur, and nitrogen, the 
linear skeleton having a first end and a second end, the first end being covalently bonded 
to the a-keto group of A, with the following proviso: 

if the first end of said chain is an a-carbon with respect to the a-keto group of A, 
1 5 then the a-carbon is optionally mono- or bis-fiinctionalized with substituents 

selected from the group consisting of fluoro, chloro, hydroxyl, alkoxy, 
trifluoromethyl, and alkyl; and 

C is an activity enhancer for enhancing the inhibition activity of said a-keto heterocyclic 
. 20 , pharmacophore, said activity enhancer having at least one 7i-unsaturation situated within a 

7r-bond containing radical selected from a group consisting of aryi, alkenyl, alkynyi, and 
ring structures having at least one unsaturation, with or without one or more heteroatoms, 
said activity enhancer being covalently bonded to the second end of the linear skeleton of 
B, the 7c-unsaturation within the rc-bond containing radical being separated from the a- 
25 keto group of A by a sequence of no less than 4 and no more than 9 atoms bonded 

sequentially to one another, inclusive of said linear skeleton. 
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10. A process for enhancing SWS2 or REM sleep according to claim 9 wherein said <X-keto 
heterocyclic pharmacophore is represented by the formula: 

V 

O 



wherein "het" is selected from the following group: 



R ! =H 



M x? x^ xy x> x* <&* v<c vck. 

^ vCk, ^ ^ ^ri 

R'-H " R'-H 

^0 K^O KXT 

h£0 s-CO ^00 ^o^o 

» ^CO ^CO ^OKD^J 

H 



H 
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10 



1 1. A process for enhancing SWS2 or REM sleep according to claim 10 wherein: 

said a-keto heterocyclic pharmacophore of said inhibitor is selected from the following 
group: 

hD HX 

H Me 



12. A process for enhancing SWS2 or REM sleep according to claim 1 1 wherein the inhibitor is 
represented by the following structure: 

1 3 ' Ph(CH 2 )rr\ J*^ K 



to 



wherein R { and R 2 are independently selected from the group consisting of hydrogen, 
fluoro, chloro, hydroxyl, alkoxy, trifluoromethyl, and alkyl; and 

20 

"n" is an integer between 2 and 7. 
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ABSTRACT 



Potent inhibitors of fatty acid amide hydrolase (FAAH) are constructed having K's below 
200 pM and activities iO^-lO 3 times more potent than the corresponding trifluoromethyl ketones. 
5 The potent inhibitors combine several features, viz.: 1.) an a-keto heterocylic head group; 2.) a 
hydrocarbon linkage unit employing an optimal C12-C8 chain length; and 3.) a phenyl or other 
7i-unsaturation corresponding to the arachidonyl A 8 ' 9 /A IM2 and/or oleyl A 9 ' 10 positions. A 
preferred a-keto heterocylic head group is a-keto N4 oxazolopyridine, with incorporation of a 
second weakly basic nitrogen. Fatty acid amide hydrolase is an enzyme responsible for the 
" ] 10 degradation of oleamide (an endogenous sleep-inducing lipid) and anandamide (an endogenous 
ligand for cannabinoid receptors). 
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1, oleamide 




2, anandamide 




FAAH 
oleic acid 



'i 




arachidonic acid 




Figure 1 



o 

R A N' OMS 
Me 



O 

R^H 



+ ArLi 



I 



OH 
R^CN 



+ ArU 



HCI 

EtOH »- 



Jl Method A 

R . Ar 



t 



Dess-Martin 
oxidation 



OH 

JL Method B 

R^Ar 

H 2 N ^ 



t 



OH X = NH, O S 

R"\r OEt 

|J H Method C 



Figure 2 
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a-Keto Heterocycle Inhibitors of Fatty Acid Amide 
Hydrolase (FAAH) 



R 




compd R 



compd R 



3 CF 3 0.082 ±0.012 

4 H 8.5 ±2.5 

6 CO z Et 0.50 ±0.02 



CH 3 > 100 . 
5 CH 2 Br 1.0 ±0.2 
7 CONH 2 0.90 ±0.1 



8 

9 

10 
11 



> 100 



> 100 



N" 
Me 



N-^ II 0.017 ±0.002 
I 4.5 ±1.5 



12 — i 

i 
l 

i 

13 — (' 
14 



N 
n 

H 

II 

N -N 
Me 

* N -NMe 



9.8 ±2.8 



3.7 ±0.9 



0.065 ±0.02 



15 
16 

17 
18 

19 
20 



-o 
-o 



> 100 

> 100 

0.13 ±0.02 
\ /N 0.11 ±0.02 



N=N 




N=v 



-o 

N— 7 



0.54 ±0.14 



2.5 ±0.2 



21 



23 



-CO- 



> 100 



37 ±0.13 



22 



24 



to 

Me 

to 



> 100 



> 100 



• Potency approaches that of trifluoromethyl ketone 

• Potency increases with additional basic nitrogen 



Figure 3 
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Substituted a-Keto Benzoxazole Inhibitors of Fatty Acid 
Amide Hydrolase (FAAH) 

p 




Me 



• Sensitive to steric interactions surrounding active site 

• Defines limits to depth and width of FAAH active site 



Figure 4 



a-Keto Oxazolopyridine inhibitors of Fatty Acid Amide 

Hydrolase (FAAH) 




compd 



Kj, ixM compd 



Kj, )xM 



29 -<o^O 



0.0023 
+0.0001 



N 



30 -< J 




N 



0037 
0010 



32 



-co 



0.0072 
±0.0016 



0.011 
±0.004 



• Potency increases with introduction of basic nitrogen 

• Potency increases ca. 200x and N4 > N6 > N5 > N7 

• Relatively insensitive to location of additional nitrogen 



Figure 5 



An&fl-ll 7?«+7 - J 
APPENDIX B ■■■■■ 

TSR1 723.1 P 



Impact of Double Bond in the C18 a-Keto Heterocycle 

inhibitors of FAAH 



compd 



-CO 




0.0023 
±0.0001 

0.0032 
±0.0006 

0.011 
\ ±0.006 



compd 



n-n 




0.13 
±0.02 

0.15 
±0.02 

0.70 
±0.03 



compd 


R 


-do 




Kj, uM 


23 \^ 






o 


0.37 
±0.13 


37 








2.4 
±0.5 



C1 8 A 9,10 : Z (c/s) > E (trans) > saturated 

Figure 6 
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Arachidonyl -based a-Keto Heterocycie Inhibitors of 
Fatty Acid Amide Hydrolase (FAAH) 




R 



compd R 




compd 




k,, nM 


«• -co 


0.001 
±0.0002 

ca. 
0.018 
unstable 


39 - 




0.002 
±0.001 

unstable 


N— N 

41 — 


0.047 
±0.017 





• Potency: arachidonyl > oleyl inhibitors (2-5x) 

• Stability: oleyl » arachidonyl inhibitors 



Figure 7 



Modifications in the Fatty Acid Side Chain of a-Keto 
Heterocycie Inhibitors of FAAH 



compd R 




compd R 


K,. nM 


34 


CH3(CH2)i6 


0.011 


51 


Ph(CH 2 )3 


0.0069 


42 


CH 3 (CH 2 )i4 


±0.006 




±0.0010 


0.0019 


52 


Ph(CH 24 


0.00030 


43 


CH 3 (CH 2 )i2 


±0.0002 




±0.00009 


0.0017 


53 


Ph(CH 2 ) 5 


0.00020 


44 


CH3(CH2>10 


±0.0009 




±0.00005 


0.00057 


54 


Ph(CH 2 ) 6 


0.00028 


45 


CH3(CH2)8 


±0.00024 




±0.00020 


0.00075 


55 


Ph(CH2) 7 


0.00039 






±0.00017 




±0.00006 


46 


CH 3 (CH 2 ) 6 


0.00069 


56 


Ph(CH2) 8 


0.00052 


47 


CH3(CH 2 )5 


±0.00015 




±0.00018 


0.0021 ±0.0003 




48 


CH 3 (CH 2 ) 4 


0.015 ±0.002 






49 


CH 3 (CH2) 3 


0.050 ±0.009 






50 


CH 3 


> 100 









• C18 < C16 < C14 < C12-C8 > C7 > C6 > C5 > C2 



( Kj = 200pM J — ^ 

• Ph(CH2) 3 < Ph(CH 2 ) 4 < Ph(CH 2 ) 5 > Ph(CH 2 ) 6 > Ph(CH 2 ) 7 > 
Ph(CH 2 ) 8 >C1-C18 



Figure 8 
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Comparisons with the a-Hydroxy Heterocycle Inhibitors of 
Fatty Acid Amide Hydrolase (FAAH) 




compd R 



Kj, \M compd R 



57 



59 



-CO 
00 



> 100 



1.8 
±0.4 



58 



-CO 

H 



> 100 



: h 3 (CH,AA^ ±0.2 



CH 3 (CH 2 )io 
62 



61 

c H 3 (CH 2 )i / 6 



> 100 



> 100 



• Ketone » alcohol (10 3 x) » alkane (10 5 x) 



Figure 9 



Inhibition of Recombinanat Human Fatty 
Acid Amide Hydrolase (FAAH) 

compd Kj, nM (human) Kj, \xM (rat) 

23 0.073 0.37 
29 0.0013 0.0023 
53 0.000094 0.00020 

• Relative and absolute potencies against 
rat and human FAAH not distinguisable 



Figure 10 
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Alpha-functionalization of the carbonyl-containing tail. 

Fluorine 



O l.2eq LDA q- u * 1) vacuum, 25 °C 



15 min, -78 °C 
15 min, 25 °C 



remove all volatiles 
2) 1.8eqCH 3 C0 2 F 
THF, -78 °C, 1 min. 



Rozen, S.; Brand, M. Synthesis 1985, 665-667. 

i) 1.2 eq LDA 

Q THF, -100 °C „ 0!m . 0 

OL R . -lOO-Clh ? SiMe 3 1.0 eq F-TEDA-BF4 (IP) r? 

" R ii)3eqTMSCI ^^OR' DMF, 25 »C ^f^OR' 



iTMSCI 
3 eq Et 3 N 
-100 °C, 1 h 



a-Chiral Fluorine 



+ HCN CR^ynitrilase 
H Organic solvent 



Lai, G. S. J. O^. Cfe/n. 1993, 55, 2791-2796. 



? H 2.0 eq PAST, CH->C1, f 
R^J 0.5h,-80°C,2-6h,25 o C R^jXN 



VCOOH 
H 



Stelzer, U.; Effenberger, F. Tetrahedron: Asymmetry 1993, 4, 161-164. 

Hydroxyl 



i) 1.5 eqLDA 
p THF/HMPA, 20/1 

R^A OR . -90 °C, 3 0 min 



ii) 2.0 eq (+)-(!) 



O Davis, F. A.; Haque, M. S.; 

Rv^A. , Ulatowski, T. G.; Towson, J. C 

6h R " j 



Org. Chem. 1986, 51, 
2402-2404. 



-90 °C, 15 min 
Trifluoromethyl 

i) 1.2 eqLDA 

p THF, -100 °C nont 0 

Rjl niJ1 -100°C,lh „ ? S ' M93 1.5 eq (II), leg Pyridine . ? 
^ 0R ' U)3eqTMSCl R ^\>R« DMF,2S«C,12h ' 

3 eq Et 3 N CF 3 
-100 °C, 1 h 






Umemoto, T.; Ishihara, S. 
J. Am. Chem. Soc. 
1993, 115, 2156-2164. 
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Alpha-functionalization of the carbonyl-containing tail. 

Chlorine 



4- 

OH 



3 eq PPh,, 1 eq ZnCl? 
3 eq DEAD, THF 
25 °C, 2 h 



CI 



a- A] ky I-a-hy d roxy 

i) 1.5 eq LDA 
THF/HMPA, 20/1 
N , -90 °C, 30 min 



ii)2.0eq(+)-(I) 
-90 °C, 15 min 



HO R 2 



Ho, P.-T.; Davies, N. 

Org. Chem. 1984, 
¥9, 3027-2029. 



Davis, F. A.; Haque, M. S.; 
Ulatowski, T. G.; Towson, 
J. C. J. Org. Chem. 1986, 
51, 2402-2404. 



a-Hydroxy-a-trifluoromethyl- 



i) 1.5 eq LDA 
O THF/HMPA 20/1 

R^K -90 °C 30 m in 



ii)2.0eq (+HI) 
-90 °C, 15 min 



"At 
Ah 



1.05 eq Periodinane (II) 
CH 2 Cl 2) 25 °C, 0.5 h 



i) 1.2 eq TMSCF-i, THF 
R * 0.5 mol %TBAF 

0 °C, 3 h, 25 °C, 4 h 



i) SN HC1 



TMSO CF 3 



30 Q C, 3 hours 



HO CF 3 



Davis, F. A.; Haque, M. S.; Ulatowski, T. G.; Towson, J. C. J. Org. Chem. 1986, 57, 2402-2404 
Dess, D. B.; Martin, J. C. J. Org. Chem. 1983, 83, 4155-4156. 
Ramaiah, P.; Prakash, G. K. S. Synlett 1991, 643-644. 



a-Alkyl-a-fluoro 



1.2 eq LDA 
1 THF. -78 °C 
1 15 min, -78 °C 
15 min, 25 °C 



O" U + 



1) vacuum, 25 °C 
remove all volatiles 

2) 1.8 eqCH 3 CC>2F 
THF, -78 °C, 1 min. 



Rozen, S.; Brand, M. Synthesis 1985, 665-667. 





Figure 12 



.2 o 

C '-£2 

1 & 

.2 

an « 

8 H 
-S ^ 

& & 

s * 

a* . 

« o 



3 < 



f 

s 

CO 

if 
o 

2 
O 



E ^* 

as 

52 g 

is cj 



CO 

if 

1 

I 
o 

2 - 

eg ^ 

E ^ 

* © 

*r on 

Q 2 



CO 



i 

o 
n 



« in 

to ^ 



2$ 



APPENDIX B 




SS 



ON 
ON 



5„ 
P 
P 

E e 
^ .2 

co £ 



.2 ■- CN 



TSRI 723.1 P 



s s 

5 1 

11 



§ 

s'i 

00 2r 

CN g 

«n o 
•a-" .E 

ON 

ON >» 
^ Q- 

1 S 

If 

-I 

•S 2 



t2 2 



1 .2 S c 

5 o s is 

E^E £ 

CO CO O 

45 CN JS C 

oS O g 

CQ GO 08 iA 
CO VO CO w 




o 

c 

k CO 



CQ 



CQ 




CO 
m 

^ O 
CO 

I 



U 
c 

CO 
m 

la 
CQ 

* 



03 



■OfOi 



co 

f 

C O 
CO 'C 



rg — * 



c J? 
CO £ 

AO® i 

» 2 & 



co 
CQ 




C8 <U 



If ^ 



C CD 




« es 

?! 



«*■? 

.Si wi 
II 

u eg 



3 3 



S _ 



CO 

if 



o 



1 

c 
8 
O 

• •» * 
CO 

c£ ^ 
5C © 

T gj 



vo 
o\ 

I 

8 

# 

< 

€ 

<o l 

s s 

CO CM 



APPENDIX B 



N 

-a 

3 

OS 

*» 
•r 2 

q i 



TSRI 723.1 P 



3 



ft c 



II 

| 4 

of 

ei ° 

> -2 

« § 

> S 

u. — ' 
V3 yj£ 

> r "" 



■8 

ca 

o 
•*•• 

c 
o 

*«*-» • 

— ; u- 

"3 S 
i "o 

a s 



C4 



CM 



ea v\ 

co t: 



as -g 



¥ 2 



- ^ M m 



^ If 

II 
II 

§ O 

Ml 



as 



1-8 
£ t 

f ° _§ ^ * 



>« O 

CO oo 
.~ <N 

CO nrf 

| S8 



fl 
|.i 

Is 



•3 2 

CO t 

(2 2 



1 1 

§ o 



11 

• r -A 

1 ^ 

2 on 
§ 2 

* r oo 

ON 
CO i-l 




O 



s 

l ^ 



.S 

i. 



G rp 
CO ^= 

: ^ 




•a 



3 i 



„ ^ c S 
.2 So .2 .2 
o S « "S 






OX) 



APPENDIX B 



it 
11 

SU 

£ & 
» s 



i_ 



« o 



a 
-a 

4 



I 

o 

>-> <j> > 

^ as 

w § * 



5 • £2 
a s o 

i 

03 

o 



o 



CO 



0 .2 
rj ° 

1 "a 

Q - a 

ac 

•§ «n .£> 

\o : £ 



1 1 

A s2i 



<U 



a> 
x: 
o 



is* 



rX 3 * 

6 c 

1° 

oa r 
4 SB 

* I 

a> o 
•S B 



? o 

° o 
J? .5 

>> 

- c 

u 



i 

6 

15 

o 

.52 



GO 



I 



^ -c 



t- C 



S ' 3 m 
00 IS ft 

§,1 Is 

S -8 

£5i J 

= ^ I -g 
§ •? t§ 
S . g ^ 

« ^- u H 

as s ^ u.- 

.. to O u 

= o tt 
a eo » e 



CO 



0> 

C 



' x & ac 



GO 



» 0, 

-o V 

0 - 
•a y 

^ J 

01 oS 

s ^ 

oo m 



O CN 
bO — « 

o 

^ .ft to 

go 5 
i- . . ft 

O 3 3 
>~ t*- ^ 



TSRI 723.1 P 




— cm OTw ^ <s n »n 



GO GO 



'a _ 

2 S 

3 JS 



r 



i2 - 



^2 



CM 

X 



GO 



X < 
O 



GO 

3- 



55 



„ O 



PC 

DC 
O 

cs 



o 
o 



^2 



(J g 

J < j 3. 



CM 

X 

o 

X 



< 

Q 



5 
I 

Cm 
O 

1 
I 



II 




1-8 
Is 



1 



GO 

2 -S 






DC 



* § 

o> el 

« E 

a « 

- 2 

2 S 

« 2 



5 



3 



© 

ji 

U 03 

81 



APPENDIX B 



PS O 



§ 
e 

Qm 



CO 

en 5> 



g *7 o 
& „ co 

ON c 

^ > 



CO 

£ c 

-1 

=: a. 

< 6 
.s 

oo « 



< i 

c£ p 
= -2 

52 -§ 



W od 

CO 

« vo 

§ ON 

— <N 



3<2 




TSRI 723.1 P 



CJ 



CO m 



E S 
S 

oi 

a 

E 
o 



GO " . 

ci £ 



co 



CO ^ 



CO 

a 
s 



„ as «j o 



Q oo 

I ^ 



(3 



s 

03 



— cn co 



Si 85^ 



rr <n 

cn . cm 
JL cn ^ 
g «n n 
co * 

k * O ex. 

>© ro so 
W 1/3 

CJ OS 

-£ < O 
* • r 
S >»_j 
co « . 

rs/ ■ r •» 

.u s 
Is § 

e o « 
co co 2 



o> oo 

. f NO 

O ^ 

h S3 

a i 

cJ 

8 I 



E 



4) U 

•s V 

■ i 

IPs 

12 




ft 



ft 



CM 

X 



K 



5 



o 

•o 
o 
-a 

1 



U 

O 

1 




O 
-a 
o 

i 





o 

•s 

1 



NO 
S3 



4 = 
II 

5 S 

OS s 

S «2 

I 5" 
1 2 

I] 

■a s 

1.1 
13 



u 

CO — 
01 _ 

S * c 



1 



ON 

i 



00 

on 

I 
3 



03 

I 



*i.2 



ON N 

c 8 -a f 



E 



T> § . o 



5 .2 



~ 8 



4> 55 

■ A I 



aff 



APPENDIX B 



S -r 

s J 

5 ? 

VO 

II 
< & 

."2 § 
.9- o 



S> o\ 

co 

2 s 

.2 5 

s .a 

1 s 

•o s: 

o ^ 
co 

§ *j 



> o 

Ou O 

o o 

IE c 



o 
a. 



I 
co 



co J2 



a- 

... t> ° 
> < 3 



a !> .22 « 2 



f/3 OO ' — < 

w iz; <n *o 



— < 

o 



2 o 

- 00 

CO rL 

o os 

cj ~ 

J5 § 



8> 



.81 



co 

0 X 

t= ° 

CO ^ 

1 s 

? S 

VO & 



G 



2- 
1.1 

0> -G 

cn 

i = 
I s 



!9 'H 



? ° - 

^ T3 ^ *^ 

13? 



c5 .2 



t= G 
p oo 



— CM 



co 2 VO 

. E ° 

^ .52 «S 
tf S o » 

— CN 



TSRI 723.1 P 



9© IS G 
ON *3 o 

» G 
<n O 

« £ 
o 

> +3 

p 13 

CO 

co 

^1 



03 



J 



< 



i 1 

i 2 



"2 
c 

GO , CO 

0\ m co 
^ A .55 
5 -S -5 
JJ S — 

° «A£ 
•s «k 3 

«e 2 8 



"C 

-8 

s « 5 



CO 



s^a x 2 -a .B-.i 

— r 1 M Tz d " 2 



8 -3 .2 
"= o 

• • to 

^ - a - s 

C G ^9 

O <U 



.2 « 

JS > 

eo 



§ W 



at 



10 » ^ CN 
m 



X 

CM 



to -g 

CO o 

•S S 
> « 

00 o 



t 

.2 



=3 0 

•2 _ 

I ± 

.2 * s 



7 6 7 
* 0,0 0 

C ON 

^ ^ 1 



I 2 

«I? -G 
g « 



a ^ 2 

C r ' G 
GO * C 

ill 

O G- 

•Zm • * CO 

2 £ 
■o 

2?^ - 

lis 

S«£rC 



is .tt 
•5 S 

.2^ 

I i 
^ 2 



■** -S 6 
«*- !2 ^ 



no 00 

G G 

3.1 



c o 



T3 
0> 



3 



^05 



s 



2 

a* ** 

<o u 



8 



1 s 

CO CS 



G 
O 

3 



o 



CD 
CO 



o 



CO 

X 

o 

* i 

Z Q 



H 



CO 

-I ? 

f ^ 

6 is 
c 1 

a * 

I <-r 

I m 
SO — 



o cA 

•8 g 

C .3 

.2 E 

* CO 



"S 



"2 *G 

11 



If 

CN 'o 

IS 



a. 
a 2_ 

e &j 

•3 1 • 

0 * § 



i 

w 



•I § <2 •= 
Igg 




CM 



g 



X 



f 



CM 



X 
X 

o 



s « 

8*8 

1 ' 

O S 
O § 

■S.-S 

CO 




co 
c 



CO ^3 



co 



«7 .2 
o is 



<N 



^ « .1 « ,2 

<N a ^ j- *- 

A c ^ § 

2 o .2 j> 

>>O.H g g Q 

-5 * 6 w> g 

co P co 3 



00 
G 




co 



HVflsm-J 7P4-7 . 1Q, QjlCltiF 1 
APPENDIX B ■ ■ ■ ■ " 

TSRI 723.1 P 



■a § 
if 

§ i 

jrS K s 

i| Y *■ 

ij ° •§! 

is a-; 

2 § i I 

5 o o 

S t * * S 

* S 



3 "3 2 8 



a .3 S .§ s; ^ § 

P5 o 



OS 



« • ^ > o — r " 



I s 

-22 



on 



'p t3 
CO cs 



g 

3 



o 

43 



00 



APPENDIX B ■■■■■ 

TSRI 723.1 P 



Oligoethylene glycol chain analogs-Synthesis of the Oligoethylene glycol glycolic acids 

-o -co 

tyl bromoacetal 
[Aldrich] 



R 1 = H, CH 3 




n = 0, 1,2,3,4,5,6 


t-; 








Source 


n = 0 


R 1 


= H HO^^° H 


[Aldrich] 


n = 0 


R l 


= CH 3 cH 3 or^^° H 


[Aldrich] 


n= 1 


R 1 


= H HCT ^°^*^0H 


[Aldrich] 


n — 1 


R» 


^"3 CH3O OH 


[Aldrich] 


n = 2 


r. 1 
R 


rr A(\ ^\ 

= H HCr^V^^^OH 




n = 2 


R 1 


= CH 3 CHaO^^-^OH 


[Aldrich] 


n = 3 


R 1 


= H HO^^^OH 


[Aldrich] 


n = 3 


R 1 


= CH 3 CHaO^^^^OH 


[?] 


n = 4 


R» 


= H HO^^^OH 


[Aldrich] 


n = 4 


R l 


= CH 3 CH 3 O^( O ^^0H 


[?] 


n = 5 


R 1 


-H HO^^^OH 


[Aldrich] 


n = 5 


R 1 


= CH 3 CH 3 C^( a ^)oH 


m 


n = 6 


R» 


= H HCT^^^OH 

6 


PI 


n = 6 


R' 


= CH 3 CHaO^f^-^jtJH 





Figure 19 
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CeHgCb 
C 6 H 12°2 

C 7 H 10 O 2 

C7HI202 

C 7 H 14 0 2 

CgH| 2 02 
C 8 H H 0 2 

C 8 H 16°2 
C 9 H 16 0 2 

C9H| 8 0 2 
C l0 H 10 O 2 

c ioHi 2 0 2 



are commercially available 

2,4-Hexadienoic acid(sorbic acid) 

trans-2-Hexenoic acid, trans-3-hexenoic acid, trans~2-methyi-2-pentenoic acid 

2-Ethylbutyric acid, hexanoic acid, 2-methyIvaJeric acid, 3 -methyl valeric acid, 
4-methyIvaleric acid 

2,6-Heptadienoic acid, 6-heptynoic acid 
2,2-Dimethyl-4-pentenoic acid, 6-heptenoic acid 
Heptanoic acid, 2-methylhexanoic acid 

2- Octynoic acid 

3- CycIopentylpropionic acid, 2-ethyl-2-hexenoic acid, 2-octenoic acid 

2- Ethylhexanoic acid, octanoic acid, 2-propylpentanoic acid, 
Cyclohexanepropionic acid, 4-methylcyclohexaneacetic acid 

Nonanoic acid 

a-Methylcinnamic acid, 2-methylcinnamic acid, 3-methyIcinnamic acid, 

4- methylcinnamtc acid, trans-styrylacetic acid 

a-Methylhydrocinnamic acid, 2-methylhydrocinnamic acid, 2-phenylbutyric acid, 

3- phenyIbutyric acid, 4-phenyIbutyric acid, 3-(p-tolyl)propionic acid 

Geranic acid 
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C l0 Hi 8 O 2 
C10H20O2 

C ll H 10°2 
C n H l2 0 2 

C ll H 14°2 

C I1 H 16°2 
C 11 H 18°2 

C 11 H 20°2 
C11H22O2 

C 12 H 10 O 2 

C I2 H 12 0 2 
C l2 H 14 0 2 

C 12 H 16°2 

C, 2 H 18 0 2 
C12H20O2 
C| 2 H220 2 



(R> or (S>citronellic acid, cyclohexanebutyric acid 
Decanoic acid 

3-Methylindene-2-carboxylic acid 

1, 2, 3, 4-Tetrahydro-2-naphthoic acid 
5-Phenylvaleric acid 

10-Undecynoic acid 

Cyclohexanepentanoic acid, undecylenic acid 
Undecanoic acid 

1-Naphthy!acetic acid, 2-naphthylacetic acid 



3-Methyl-2-phenylvaleric acid, 6-phenylhexanoic acid 
l~Adamantaneacetic acid 

cis-5-Decenoic acid 

Figure 21 
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C 12 H 24°2 

Cl3 H 18°2 
C 13 H 26°2 

C 14 H l2 0 2 
C14H24O2 

C 14 H 26°2 
C 14 H 2802 

C 15 H 12°2 
C 15 H 1402 
C| 5 H 30 O 2 

C 16 H 30°2 
Ci$H 32 02 

C 17 H 34°2 



2-Butyloctanoic acid, lauric acid 

a-(tert-Buty l)hydrocinnamic acid, 4-isobutyl-a-methylphenylacetic acid 
Tridecanoic acid 

4-Biphenylacetic acid, diphenylacetic acid 
Dicyclohexylacetic acid 
Myristoleic acid(cis-9-tetradecenoic acid) 
Myristic acid(tetiadecanoic acid) 

9-Fluoreneacetic acid, a-phenylcinnamic acid 
3,3-Diphenylpropionic acid 
Pentadecanoic acid 

Palmitoleic acid(9-cis-hexadecenoic acid) 
2-Hexyldecanoic acid, Palmitic acid(hexadecanoic acid) 

Heptadecanoic acid 



Figure 22 
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C 18 H 30 O 2 Linolenic acid (CH 3 (CH 2 CH=CH) 3 (CH2)7C0 2 H) 

C18H32Q2 Linoleic acid (CHaCCH^CHzCH^H^CH^OzH) 

C, 8 H340 2 Elaidic acid (CH 3 (CH 2 >7 CH:=CH ( CH 2>7 co 2H), Oleic acid(cis-9-octadecenoic acid) 

c 1 8H36O2 Stearic acid (octadecanoic acid) 



Ci9H 3 g02 Nonadecanoic acid 



c 20&l&h. 4-(r-Pyrene)butyric acid 

C20H28O2 13-cis-Retinoic acid, all-traos-retinoic acid 

C 2 oH 30 02 cis-5, 8, 1 1, 14, 17-Eicosapentaenoic acid 

C 2() H 32 0 2 Arachadonic acid (CH^CH^CH^HCH^CH^COOH) 

C 20 H 34 O 2 cis-8, 1 1, 14-Eicosatrienoic acid (CH^CH^^CH^HCH^CH^sCOOH) 

C2oH 36 02 1 1. 14-Eicosadienoic acid (CH^CH^CHKIHCH^CH^gCOOH) 

C 2 oH 38 02 cis-1 1-Eicosenoic acid (CH^C^CH^HCCK^COOH) 



c 2oH4o02 Eicosanoic acid, 2-octyldodecanoic acid 



Figure 23 
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